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REVERSE-TURN MEVDETICS AND METHOD RELATING 

THERETO 

CROSS REFERENCE TO PARENT APPLICATION 

[0001] This application is a continuation-in-part of U.S. patent application Sen 

No. 09/976,470, filed October 12, 2001, the entire disclosure of which is incorporated 
by reference. 

TECHNICAL yiELP 

[0002] The present invention relates generally to reverse -turn mimetic structures 
and to a chemical library relating thereto. 

MCK<^Q QF THE INVENTION, 

[0003] Random screening of molecules for possible activity as therapeutic 
agents has occurred for many years and resulted in a number of important drug 
discoveries. While advances in molecular biology and computational chemistry have led 
to increased interest in what has been termed "rational drug design", such techniques 
have not proven as fast or reliable as initially predicted. Thus, in recent years there has 
been a renewed interest and return to random drug screening. To this particular 
strides having been made in new technologies based on the development of 
combinatorial chemistry libraries, and die screening of such libraries in search for 
biologically active members* 

[0004] In general, combinatorial chemistry libraries are simply a collection of 

molecules. Such libraries vary by the chemical species within the library, as well as the 
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methods employed to both generate the library members and identify which members 
interact with biological targets of interest Whole this field is still young, methods for 
generating and screening libraries have already become quite diverse and sophisticated. 
For example, a recent review of various combinatorial chemical libraries has identified 
a number of such techniques (Dolle, 1 Com. Chem., 2(3): 383433, 2000), including the 
use of both tagged and untagged library members (Janda, Prvc Natl Acad ScL USA 
91:1077*40785, 1994). 

[0005] Initially, combinatorial chemistry libraries were generally limited to 
members of peptide or nucleotide origin. To this end, the techniques of Houghten et al 
illustrate an example of what is termed a "dual-defined iterative" method to assemble 
soluble combinatorial peptide libraries via split synthesis techniques (Nature (London) 
354:84-86, 1991; Biotechniques 13:412-421, 1992; Bioorg. Med Chem. Lett. 3:405-412, 
1993). By this technique, soluble peptide libraries containing tens of millions of 
members have been obtained Such libraries have been shown to be effective in the 
identification of opioid peptides, such as meunonine- and leucine-enkephalin (Dooley 
and Houghten, Life ScL 52, 1509-1517, 1993), and aN-acylated peptide library has been 
used to identify acetalins, which are potent opioid antagonists (Dooley et al., Proa NatL 
Acad. ScL USA 90:10811-10815, 1993. More recently, an all D-amino acid opioid 
peptide library has been constructed and screened tor analgesic activity against the mu 

("p 'Oopioidieceptor (Dooley etal,&fence 266:201 9-2022, 1994). 
[0006) While combinatorial libraries containing members of peptide and 
nucleotide origin are of significant value, there is still a need in the art tor libraries 
containing members of different origin. For example, traditional peptide libraries to a 
large extent merely vary the amino acid sequence to generate library members. While it 
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is well recognized that the secondary structures of peptides are important to biological 
activity, such peptide libraries do not impart a constrained secondary structure to its 
library members. 

[00071 To this end, some researchers have cyclized peptides with disulfide 

bridges in an attempt to provide a more constrained secondary structure (Turnelty et ai, 
J. Ghent Soc 1067-68, 1994; Echfer et aL, Feptide Res. 7300-306, 1994). However, 
such cyclized peptides are generally still quite flexible and are poorly bioavailable, and 
thus have met with only limited success. 

[0008] More recently, non-peptide compounds have been developed which more 
closely mrrnic die secondary structure of reverse-turns found in biologically active 
proteins or peptides. For example, U.S. Pat No. 5,440,01 3 to Kahn and published PCX 
WO94/03494, PCT WO01/0021QA1, and PCT WO01716135A2 to Kahn these disclose 
conformationally constrained, non-peptidic compounds, which mimic the three- 
dimensional structure of reverse-turns. 

[0009] While significant advances have been made in the synthesis and 

identification of confonnattcmafly constrained, reverse-turn rnhnetics, there remains a 
need in the art for small molecules, which mimic the secondary structure of peptides. 
There has been also a need in the art for libraries containing such members, as well as 
techniques for synthesizing and screening the library members against targets of interest, 
particularly biological targets, to identify bioactive library members. For example U.S. 
Pat No. 5,929,237 and its w>ntmiiauW>m«part U.S. Pat No. 6,013,458 to Kahn also 
discloses conformationalry constrained compounds which mimic the secondary 
structure of reverse-turn regions of biologically active peptides and proteins. 
[0010] Hie present invention also fulfills these needs, and provides further 



Attorney Docket No: 37058-0008 PI 



related advantages by providing confomationally constrained compounds which mimic 
the secondary structure of reveree-tum regions of biologically active peptides and 
proteins. 

SUMMARY OF THE INVENTION 

[00111 111 tadi the present invention is directed to another type of 
oanfommtionaOy constrained compounds, which mimic the secondary structure of 
leverae-tum regions of biologically active peptides and proteins. This invention also 

discloses libraries containing such compounds* as well as the synthesis and screening 

i 



5-* 
S 

[| [0012] The compounds of the present invention have the Mowing general 

SI . . _ 

£ formula©: 

I mr * • 

jjj wherein A is -(CHRj)- or -(0=0)-. B is -{CHR0- or -(OO)-, D is -(CHR$)- or -(C=0>, 

Eu-^VorKC^HGis-CXRTV^CHRTHNRs)-. -(OOXXR,)-, or -(O0> , W 
is -Y(0=0>, -(C=0)NH-, -{SO2)- at nothing, Y is oxygen or sulfa; X and Z is 
independently nitrogen or CH, n=0 or 1; and Ri, Ra, Ra, R* R«, R«, R7» Rs and R» are 
the same or different and independently selected from an amino acid side chain moiety 
or derivative thereof, die remainder of the molecule, a linker and a solid support, and 
stereoisomers thereof. 

(0013] I» to embodiment vd^AMCHR^,^^ 

E is -(00>, and G is -QOR.^-, the compounds of this invention have the following 
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formula (H): 



I 




Wherein W, Y and n are as defined above, and Ri, Ra, R3, R$ and R 7 are as defined in 
the following detailed description. 

[001 4] In the embodiment wherein A is -{CO)-, B is -(CHR4) D is -(OO)-, 
E is -(ZR*>> and O is -(OOHXR9H compounds of this invention have the 
following formula (HI): 



wherein W, Y and n are as defined above, Z is nitrogen or CH (when Z is CH, then X is 
nitrogen), andR^RaR^RsaiidRaareas defined in the following detailed description. 
[00151 In the embodiment wherein A is -{OOy, B is -{CHR4)-, D is -{OOK 
E is -<ZR6>-, and G is (XR?)*-, the compounds of this invention have the following 
general formula (TV): 



wherein W, Y and n are as defined above, Z is nitrogen or CH (when Z is nitrogen, then 
n is zero, and when Z is then X is mtro 
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R 7 , are as defined in the Mowing detailed description. 

[0016] The present invention is also directed to libraries containing compounds 

of formula (T) above, as well as methods for synthesizing such libraries and methods fox 
screening the same to identify biologically active compounds. Compositions containing 
a compound of mis invention in combination with a pharmaceuticalty acceptable carrier 
or diluent are also disclosed 

[0017] Especially, the present invention relates pharmaceutical compositions 
communing thereof for treating disorders including cancers which are associated with 
Writ signaling pathway. It farmer relates to methods for treating disorders including 
cancer which are associated with Wnt signaling pathway. 

[0018] These and other aspects of mis invention will he apparent upon reference 
to the attached figures and following detailed description. To this end, various 
references are set form herein, which describe in more detail certain procedures, 
compounds and/or compositions, and are incorporated by reference in their entirety. 

BRIFF DESCRIPTION OF THE DRAWING 

[0019] Fig. L Shows a graph for the measurement of IC50 of a compound of 
the present invention for SW480 cells, wherein Cell growth inhibition on SW480 cells 
is measured at various concentrations of the compound prepared in Example 4 in order 
to obtain the IC» value; Specifically, the degree of inhibition in firefly and renilla 
mciferase activities by said test compound was determined. As a result, ICso of said 
test compound against SW4S0 cell growth was found to be about 8.070. Detailed 
procedures are the same as disclosed in Example 6. 
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TUflTATT F.Tl PFSTMPTION OF THE INVENTION 

[0020] Hie present invention is diiected to confoimationally constrained 

compounds which mimic the secondary structure of reverse-turn regions of biological 

peptide and proteins (also referred to herein as "reverse-turn mhnetics'' and chemical 

libraries relating thereto. The reverse-turn mimetic structures of the present invention 

are useful as bioactive agents, including (but not limited to) use as diagnostic, 

prophylactic and/or therapeutic agents. The reverse-turn mimetic structure libraries of 

this irrvention are useful in fee identification of such bioactive agents. In the practice 

of the present invention, the libraries may contain from tens to hundreds to thousands 

q (or greater) of individual reverse-turn structures (also referred to herein as "members"). 

53 [0021] In one aspect of the present invention, a reverse-turn mimetic structure is 

SJ 

■ p disclosed having the following formula (T): 

£ 

8 fSnr © 

| wherein Ais-{(^>OTKCM)KBis-(^^ 

B is -(ZEU>- or -{C=OK O is -(XR 7 V> -(CHRtHN^K -(OOHX^)-, or -<C=0> , W 
is -Y(0=0>, -(0=0)NH- , -iSChy or nothing, Y is oxygen or sulfur, X and Z is 
mdependentry nitrogen ox CH, r*^ <» 1; and R b R& Ra, R*, R5, R* R7, ^ 
fee same or drfrerent and independently selected from an amino acid side chain moiety 
or derivative thereof; the remainder of fee molecule, a linker and a solid support, and 



[0022] MorespedfeaDy,^ 

selected from the group consisting of aminoC2^alkyl, guamdkoCwalkyl, C\. 



j 
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4alkylguamdinoC^salkyl, diCi^a!kylgaanidino-C2^alkyL amidinoC 2 ^alkyl,C|. 
4alkylamidinoC^saIkyU diCi^alkylanudinoGwalkyl, Ci^alkoxy, Phenyl, substituted 
phenyl(where the substituents arc independently selected fiom one or more of amino, 
amidino, guanidine, hydrazine, amidrazonyl, Ci^alkyiamino, Ci^dialkylainino, halogen, 
perfhioro d^alkyl, Cmattyl, Ci. 3 alkoxy, nitro, carboxy, cyano, sulfuryl, or hydroxyl), 
benzyl, substituted benzyl (where the substituents on the benzyl are independently 
selected fiom one or more of amino, anridmo, gnanidmo, hydrazino, amidrazonyl, Ci- . 
4 alkylamino > Ci^dialkylamhio, halogen, perfluoro C^aHcyl, Ci- 3 alkoxy f nitro, carboxy, 
cyano, sulfuryl, or hydroxyl), naphrhyl, substituted naphthyl(where the substituents are 
independently selected fiom one or more of amino, amidmo, guanidine, hydrazine, 
amidrazonyl, Cualkylamino, C M cHalkylaniino, halogen, perfhioro C^aHcyl, Ci^alkyl, 
Cwalkoxy, nitro, carboxy, cyano, sul&ryl, or hydroxylX bis-phenyl methyl, 
substituted bis-phenyl methyi(where (he substituents are independently selected fiom 
one or more of amino, amidino, guanidine, hydrazine, amidrazonyl, Ci^lkylaznino, Cj. 
4dialkylarnino, halogen, perfluoro Ci^aDcyl, Ci-4alkyl 9 Ci^alkoxy, nitro, carboxy, 
cyano, sulfuryl, or hydroxy!), pyridyl, substituted pyridyl, (where the substituents are 
independently selected fiom one or more of amino amidino, guanidine, hydrazino, 
armtrrazonyl, Ci-iaBcylarmno, Ci^alkylamino, halogen, perfluoro Ci^alkyl, Q^alkyl, 
C w alkoxy, nitro, carboxy; cyano, sulfuryl, or hydroxyl ), pyridylCMalkyl, substituted 
pyridylCi^alkyl (where the pyridine substituents are independently selected fiom one or 
more of amino, amidino, guarndino, hydrazino, amidrazonyl, Ci^lkylamino, Ci. 
4diaD^laririno, halogen, perfluoro Ci^alkyl, Q-4aIkyl, Qjalkoxy, nitro, carboxy, cyano, 
sulfuryl, or hydroxyl), pyrirmdylCi^al^rl, substituted pyrimidylCj^jaDcyl (where the 
pyrhnidine substituents are independently selected fiom one or more of amino, amidino, 
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guanidme, hydrazine, amidrazonyi, Ci-*alkylamino, Ci^cHalkylamino, halogen, 
perfluoro Ci^alkyi, Cj^alkyl, C^alkoxy or nitro, carboxy, cyano, sulfuryl, or hydroxyl), 
triazin-2-yl-Ci-^lkyl, substituted triazm-2-yK^lkyl (where the triazine substituents 
axe independently selected from one or more of amino, amidino, guanidine, hydrazine, 
amiarazonyl, Ci^alkylamino, Ci^dialiylarnino, halogen* perfluoro Ci^alkyl, Cwalkyl, 
Cwalkoxy, nitro, carboxy, cyano, sulfuryl, or hydroxyl), irmdazoCi^alkyl, substituted 
imidazol Ci^alkl (where the imidazole substituents are independently selected from one 
or more of amino, amidino, guanidine, hydrazine, anddrazonyl, Ci-4alkylamino, Ci- 
4dialkylamino, halogen, perfluoro Ci^alkyl, C^aHcyl, Ci^alkoxy, nitro, carboxy, cyano, 
sulfuryl, or hydroxyl), mno^linylCMalkyl, >^annQMnopiperazm>d-N<^MaIkyU 
hydroxyC 2 ^alkyl, Ci-5aIkylainmc)C2^alkyl, hydroxyCz^lkyl, Ci-saDorlarnmoCwalkyl, 
Ci.jdialkylaniinoCi^aJkyl, N-amidinopiperidinylCi^alkyl and 4-aminocyclohexylCo. 
2alkyl. 

[0023] m one embodiment, Rj,Ra,^ 

or different and represent the remainder of the compound, and R3 of A, R4 of B or R5 of 
D is selected from an amino acid side chain moiety or derivative thereof. As used herein, 
the term "remainder of the compound" means any moiety, agent, compound, support, 
molecule, linker; amino acid, peptide or protein covalently attached to the reverse-turn 
mimetic structure at Ri, Ra, R5, R^ R?» Rs and/or R* positions. This term also includes 
amino acid side chain moieties and derivatives thereof. 

(0024] As used herein, the term "amino acid side chain moiety" represents any 

amino acid side chain moiety present in naturally occurring proteins including (but not 
limited to) the naturally occurring amino acid side chain moieties identified in Table 1. 
Other naturally occurring amino acid side chain moieties of this invention include (but 
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are not limited to) the side chain moieties of 3>dforomotyrosme, 3,5-diiodotyrosine, 
hydroxyzine, yHJarboxyghitarnate, phosphotyrosine and pho^hoserine. Jn addition, 
glycosylated amino acid side chains may also he used in the practice of this invention, 
including (but not limited to) glycosylated threonine, serine and asparagine. 

TABLE 1 



Amino Acid Side Chain Moieties 



A™™ Add Sirtft (Turin Moiety 

-H 

-CH 3 

-CHkCH(CH3)z 
-€H(CH3)CH2CH3 

-C32C0O* 
-CHzCHzCOO- 
-CH2CONH2 
-CEbCBbCONIfc 



..Ara™o Acjfl 



~0 

^50 



Glycine 

Alanine 

Wine 

Leucine 

Isoleuoine 

Lysine 

Aiginme 



Hisn'dme 
Aspartic acid 
Glutamic acid 
Asparagme 
Glutamine 



Phenylalanine 



-CKbSH 



Tyrosine 



Tryptophan 
Cysteine 



10 
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TABLE 1 (cont) 



Aniino Acid Side Chain Moieties 

^mm 9 Add SjflB Cbaa M nietv Amino Acid 

-CH2CH2SCE3 Methionine 
-CH2OH Serine 
-CH(OH)CH3 Threonine 

Proline 



0H Hydroxyparoline 

** : 

^ [00251 in addition to naturally occurring amino acid side chain moieties, die 

o 

25 amino acid side chain moieties of the present inverition also include various derivatives 

NJ 

*f> thereof: As used herein, a q <krivative" of an amino acid side chain moiety includes 

W modifications and/or variations to naturally occurring amino acid side chain moieties, 

y For example, the amino acid side chain moieties of alanine, valine, leucine, isoleucine 

2 and pherylalanme may generally he classified as lower chain alkyl, aryl, or arylalkyl 

^ moieties. Derivatives of amino acid side chain moieties include other straight chain or 

branched, cyclic or noncyclic, substituted or unsubstituted, saturated or unsatura t ed 

lower chain alkyl, aryl or arylalkyl moieties. 

[0026] As used herein, "lower chain alkyl moieties" contain from 1-12 carbon 
atoms, "lower chain aryl moieties" contain from 6-12 carbon atoms and "lower chain 
aralkyl moieties" contain from 7-12 carbon atoms. Thus, in one embodiment, the amino 
acid side chain derivative is selected from a Cm alkyl, a C6.12 aryl and a Cjai arylalkyl, 
and in a more preferred anbc^iment, from a C1.7 alkyl, a Cwo aryl and a C7.11 arylalkyl. 
[00271 Amino side chain derivatives of ttosirrvention rurmerinclude substituted 



u 
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derivatives of lower chain alkyl, aiyl, and arylalkyl moieties, wherein the substituent is 
selected from (but are not limited to) one or more of the following chemical moieties: - 
OH, -OR, -COOH, 4X>OR,-CONH2, -NHR, -NRR, -SH, -SR, -SO2R, -SCfeH, - 
SOR and halogen (including F, CI, Br and I), wherein each occurrence of R is 
independently selected from straight chain or branched, cyclic or noncyclic, substituted 
or unsubstituted, saturated or unsaturated lower chain alkyl, aryl and aralkyl moieties. 
Moreover, cyclic lower chain alkyl, aryl and arylalkyl moieties of tins invention include 
naphthalene, as well as heterocyclic compounds such as thiophene, pyrrole, furan, 
imidazole, oxazole, miazole, pyrazole, 3-pynoKne, pyrrolidine, pyridine, pyrimidine, 
purine, qumoline, isoquinoline and caibazola Amino add side chain derivatives further 
include heteroalkyl derivatives of me alkyl portion of me lower chain alkyl and aralkyl 
moieties, including (but not limited to) alkyl and aialkyl phosphonates and silanes. 
[0028] Representative R,, R* R$, R* R7, R* and R9 moieties specifically include 
(but are not limited to) -OH, -OR, -COR, -COOR, -CONIfc -CONR, -CONRR, -NH* - 
NHR, -NRR, -SO2R and -COSR, wherein each occurrence of R is as defined above. 
(0029] In a further embodiment, and in addition to being an amino acid side 
chain moiety or derivative thereof (or the remainder of the compound in the case of Ri, 
Ra, Rs, R* R 7 , R« and R9), R b Ra, R5, R& R7, R* or R*may be a linker feeffltating the 
hnkage of me compound to another moiety or compound. For example, the compounds 
of this invention may be linked to one or more known compounds, such as biotin, for 
use in diagnostic or screening assay. Furthermore, Ri, R2, R&R& R7> Rs orR$ may be a 
linker joining the compound to a solid support (such as a support used in solid phase 
peptide synthesis) or alternatively, may be the support itself In this embodiment, 
hnkage to another moiety or compound, or to a solid support, is preferable at the Ri, Ri, 
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R 7 or Rs position, and more preferably at the Ri or Ra position. In the embodiment 
wherein A is -(CHRjK B is -(OOK D is-(CHR5K E is -(OOK G is-^XR 7 V. *e 
reverse turn mimetic compound of this invention have the Mowing formula (0) : 




wherein Ri, Ra, Ra, R5, R?» W, X and n are as defined above. In a preferred 
embodiment, Rj , Ra and R7 represent fee remainder of the compound, and R3 or R5 is 
selected from an amino acid side chain moiety. 

[0030] In the embodiment wherein A is -(OOK B is -(CHR4) -, D is -(OOK 
E is -<ZR$K G i» -(OOHXR0K flie reveme tarn mimetic compound of this invention 
have the following general formula (III): 




wherein Ri, R& R4, R* W and X are as defined above, Z is nitrogen or CH (when Z 
ia CH, then X is nitrogen). In a preferred embodiment, Ri, Ik , R6 and R9 represent the 
remainder of the compound, and R4 is selected from an amino acid side chain moiety. 
[00311 k a more specific embodiment wherein A is -(OOK B fa -(CHR4K D 
is -(OOK E is -(ZR«K G » P^Xr* reverse turn mimetic compound of this 
invention have hie following formula QV): 
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0 R* 

wherein R,, Ra, R* R?, W, X and n are as defined above, and Z is nitrogen or CH 
(when Z is nitrogen, then n is zero, and when Z is CH, men X is rdtrogen and n is not 
zero). In a preferred embodiment, Rj, R2, R« and R 7 represent the remainder of the 
compound, and R4 is selected from an ami«> arid side cham moiety. In this case, or 
R 7 may be selected from an amino acid side chain moiety when Z and X are CH, 
respectively 

[0032] The reverse-turn mimetic structures of the present invention may be 
prepared by utilizing appropriate starting component molecules (hereinafter referred to 
as "component pieces"). Briefly, in the synthesis of reverse-tain mimetic structures 
having formula (II), first and second component pieces are coupled to form a combined 
firetrsecond intermediate, if necessary, third and/or fourth component pieces are coupled 
to form a combined third-fourth intermediate (01; if commercially available, a smgje 
Unrd intermediate may be used), the combined first-second intermediate and third- 
fourth intermediatB (or third intermediate) are men coupled to provide a fiist-second- 
tod-fourth intermediate (or first-second-tbird intermediate) which is cyclized to yield 
the reverse-turn mimetic structures of mis invention. Alternatively, the reverse-turn 
mimetic structures of formula QJ) may be prepared by sequential coupling of the 
individual component pieces either stepwise in solution or by solid phase synthesis as 
commonly practiced m solid phase peptide synthesis. 

[0033] Within the context of the present invention, a "first component piece" has 
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the following formula SI: 

T H ™ 
RO 

wherein R2 as defined above, and R is a protective group suitable for use in peptide 
synthesis. Suitable R groups include aBcyl groups and, in a preferred embodiment, R is 
a methyl group. Such first (component pieces may be readily synthesized by reductive 
ammatku by dwplacement from CH(OR)i-CEfc-Hal (wherein Hal means a halogen 
aionOHzN-Rj. 

[0034| A "second component piece" of this invention has the following formula 
S2: 

where Li is carbo^^tivation group such as halogen atom, R4 is as defined above, and 
P is an amino protective group suitable for us e in peptide synthesis. Preferred protective 
groups include t-butyl drmethylsilyl (TBDMS), ROC, FMOC, and 
Alloc(allyloxycarh(Hryl). When L is -C(0)NHR, -NHR may be an carboxyl protective 
group. N-Protected amino acids are commercially available. For example, FMOC 
amino acids are available from a variety of sources. The conversion of these compounds 
to the second component pieces of this invention may be readily achieved by activation 
of the carboxylic acid group of the N-protected amino acid. Suitable activated 
cajboxylic acid groups include acid halides where X is a haKde such as chloride or 
bromide, acid anhydrides where Xisanacyl group such as acetyl, reactive esters such 
as an N-hy<rroxysuccinimide esters and pentafluoropherryl esters, and other activated 
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intermediates such as fht active mtennediate formed in a coupling reaction using a 
caibodiimide such as dic^clohexyicarbodiimide (DCQ. 

[0035] In the case of the azido derivative of an amino acid serving as the second 
component piece, such compounds may be prepared from the corresponding amino acid 
by fte reaction disclosed by Zaloometal. (X Org. Chem. 46:5173-76, 1981). 
[0036J Alternatively, the first piece of the invention may have the following 
formula SV: 

KO 

wherein R is as defined above and La is a leaving group such as halogen atom or tosyl 
group, and the second piece of the invention may have the following formula S?: 




wherein Rz, R3 and P are as defined above. 

[0037] A "third component piece" of this invention has the following formula 
S3aorS3b: 

T ? 

or 

o 

(S3*) <S3b) 

where G, E, Li and I* are as defined above. Suitable third component pieces are 
commercially available from a variety of sources or can be prepared by any known 
method in organic chemistry. 

[00381 More specifically, the reverse-turn mimetic structures of this invention of 
formula (II) are synthesized by reacting a first component piece with a second 
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component piece to yield a combined first-second intermediate. Mowed by either 
reacting the combined first-second intermediate with third component pieces 
sequentially to provide a combined first-second-third-fourth intermediate, and then 
cyclizing this intermediate to yield the ieverse-tnm mimetic structure. 
[0039] " The general synthesis of a reverse-turn having structure V may be 
synthesized by the following technique. A first component piece 1 is coupled with a 
if ■ second component piece 2 by using coupling reagent such as phosgene to yield, after N- 

deprotection, a combined first-second intermediate 1-2 as illustrated below: 



Q 
09 
M 



9 



1) (CbmpcDcntPiccc2) R* 



j* l.Fxpcridme/DMF ^^/^j^* f 

5 2BCBKKDDMF " M^^^NH^A o ^^^^V^ 



. jlu tit- yy. 

US (CommiratPiae3) 0 ** 

O 

I* wherein, R, Rj, R4, R7, Pmoc, Moc and X are as defined above, and Pol represents a 

O 

polymeric support 

[00401 The syntheses of representative component pieces of this invention are 
described in Preparation Examples and working Examples. 

[00411 The reverse-turn mimetic structures of formula (HI) and (TV) may be 
made by techniques analogous to the modular component synthesis disclosed above, but 
with appropriate modifications to the component pieces. 

[0042] As mentioned above, die reverse-turn mimetics of USP 6,013,458 to 
Kahn, et aL are useful as bioactive agents, such as diagnostic, prophylactic, and 
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therapeutic agents. The opiate receptor binding activity of representative reverse-turn 
mimetics is presented in Example 9 of said US 6,013,458, wherein the reverse-turn 
mimetics of tins invention woe found to effectively inhibit the binding of a radiolabeled 
enkephalin derivative to the 5 and p opiate receptors, of which data demonstrates the 
utility of these reverse-turn mimetics as receptor agonists and as potential analgesic 



[0043] The reverse-turn mimetic structures of the present invention will be 
useful as bioactive agents, such as diagnostic, prophylactic, and toerapeutie agents. 
[0044] Therefore, since the comrxrands according to the present invention are of 
reverse-turn mimetic structures, it may be useful for modulating a cell signaling 
traiiscriptkm factor related peptides in a warm-blooded animal, comprising 
administering to the animal an effective amount of the compound of formula (I). 
[0045] Further, the reverse-tum mimetic structures of the present invention may 
also be effective for inhibiting peptide binding to FIB domains in a warm-blooded 
animal; for modulating G jarotem and ion channel in a warm- 

blooded animal; for modulating cytokines in a warm-blooded animal. 
[0046] Meanwhile, it has been found that the compounds of the formula (IX 
especially compounds of formula (VI) are effective for inhibiting or treating disorders 
modulated by Wnt-rignaKng pathway, such as cancel; especially colorectal cancer, 
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wherein, R*is abicyclic aryl group having 8 to 11 Ting members, which may have 1 to 
3 heteroatoms selected ftom nitrogen, oxygen or sulfur, and Rt, is a monocyclic aryl 
group having 5 to 7 ring members, which may have 1 to 2 heteroatoms selected from 
nitrogen, oxygen or sulfur, and aryl ring in the compound may lave one or more 
substituents selected ftom a group consisting of halide, hydroxy, cyano, tower alkyl, and 
lower aHooxy group. 

[00471 Therefore, it is an object of the present invention to provide a 
pharmaceutical composition comprising a safe and effective amount of die compound 
having general formula (VI) and pharmaceutically acceptable carrier, which can be used 

□ for treatment of disorders modulated by Wnt signaling pathway, especially by TCF4- ^ 
O 

£W catenin- CBP complex. 

£ [0048) Further, the present invention is to provide a method for inhibiting the 

W growth of tumor cells by using the above-described composition of the present 

P invention; a method for inducing apoptosis of tumor cells by using the above-described 

□ composition of the present invention; a method fcr treating a disorder modulated by 
P TCF4-P catenin-CBP complex by using the above-described composition of the present 

invention; and a method of treating cancer such as colorectal cancer by administering 

t such as 5- 



fluorouracil (5-FU). 

[0049] In a preferred embodiment of the present mvention, toe c 
present invention has a (6S, ^Reconfiguration as follows: 
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(Vis) 



wherein and R*> have the same meanings,as defined above. 
[0050] In another aspect of Aria invention, libraries containing reverse-tan 
mimetic structures of me present invention are disclosed. Once assembled, the libraries 
of the present invention may be screened to identify mdividual members having 
bioactivity. Such screening of the libraries for bioactive members may involve; for 
example, evaluating the binding activity of me members of die library or evaluating the 
effect the library members have cm a functional assay. Screening is normally 
accomplished by contacting the lib^ 

target of interest, such as, for example, an antibody, enzyme, receptor or cell line, 
library members, which are capable of interacting with the target of interest, are 
referred to herein as 'Trioacuve library members" or "bioactive numerics". For example, 
a bioactive mimetic may be a library member which is capable of binding to an 
antibody or receptor, which is capable of inhabiting an enzyme, or which is capable of 
eliciting or antagonizing a functional response associated, for example, with a cell line. 
In other words, the screening of the libraries of the present invention determines which 
library members are capable of interacting with one or more biological targets of 
interest Furthermore, when interaction does occur, the bioactive mimetic (or mimetics) 
may men be identified from the library members. The identification of a single (or 
limited number) of bioactive mimetic(s) from the library yields reverse-torn niimetic 
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structures which are themselves biologically active, and thus useful as diagnostic, 
prophylactic or therapeutic agents, and may fer&er be used to significantly advance 
identification of lead compounds in these fields. 

[0051] Synthesis of the peptide mimetics of the library of the present invention 

may be accomplished using known peptide synthesis techniques, in combination with 
die first, second and third component pieces of this invention. More specifically, any 
amino acid sequence may be added to the N-tcnnmal and/or C-terminal of the 
conformationally constrained reverse-turn mimetic. To this end, the mimetics may be 
synthesized on a solid support (such as PAM resin) by known techniques (see, e.g., John 
M. Stewart and Jams D. Young, Solid Phase Peptide Synthesis, 1984, Pierce Chemical 
Comp Rockford, HI) or on a sflyHinked resin by alcohol attachment (see Randolph et 
tLyJ.Am Chem. Sac 117:5712-14, 1995). 

[0052] In addition, a combination of both solution and solid phase synthesis 
techniques may be utilized to synthesize the peptide* mimetics of this invention. For 
example, a solid support may be utilized to synthesize the linear peptide sequence up to 
die point that the conformationally constrained reverse-turn is added to the sequence. 
A suitable conformationally constrained reverse-turn mimetic structures which has been 
previously synthesized by solution synthesis techniques may then be added as die next 
"amino acid 1 ' to the solid phase synthesis (i.e., die amformationally constrained reverse- 
turn mimetic, which has both an N-tenninus and a C-tennmus, may be utilized as the 
next amino acid to be added to the linear peptide). Upon incorporation of the 
conformationally constrained reverse-turn mimetic structures into the sequence, 
additional amino acids may then be added to complete die peptide bound to the solid 
support Alternatively, die linear r^terminus and C-tenmnus protected peptide 
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sequences maybe synthesized on a solid support, removed from the support, and then 
coupled to the confonnationally constrained reverse-turn mimetic structures in solution 
using known solution coupling techniques. 

[00531 In another aspect of this invention, methods for constnicting the libraries 
are disclosed Traditional combinatorial chemistry techniques (see, e.g., Gallop et al., J. 
Med Chan. 37:12334251, 1994) permit a vast number of compounds to be rapidly 
prepared by the sequential combination of reagents to a basic molecular scaffold. 
Combinatorial techniques have been used to construct peptide libraries derived from the 
naturally occurring amino acids. For example, by taking 20 imxtures of 20 suitably 
protected and different amino acids and coupling each with one of the 20 amino acids, a 
library of 400 20*) ^peptides is created. Repeating the procedure seven times 
results in me preparation of a peptide library comprised of about 26 billion (i.e* 20 8 ) 
octapeptides. 

[0054] Specifically, synthesis of the peptide mimetios of the Horary of the 
present invention may be accomplished using known peptide synthesis techniques, for 
example, the General Scheme of [4,4,0] Reverse-Turn Mimetic Library as follows: 



**** t 

JLU, 




(YMJ.SorHH) 



[00551 Synthesis of the peptide mimetics of the libraries of the present invention 

was accomplished using FlexChem Reactor Block whkh has 96 well plate by known 
techniques. In the above scheme To? represents Bromoacetal resin(Advanced 
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ChemTech) and detailed procedure is illustrated bellow. 
Stepl 

[0056] The bromoacetal resin (37mg, 0.98 mmol/g) and a solution of Rz-amme 
in DMSO (1.4mL) were placed in 96 well Robbmns block (FlexChem). The reaction 
mixture was shakenat 60°C using rotating oven [robbins Scientific] for 12 ha The resin 
was washed with DMF, MeOH, then DCM 
Step2 

[0057] A solution of commercial available FmocAminoAcids (4eq.)> PyBob 
(4eq)., HOAt (4eq.)> and DEBA (12 eq.) in DMF was added to the resin. After the 
reaction mixture was shaken for 12 hra at room temperature, me resin was washed wife 
DMF, MeOH, and then DCM. 
Step 3 

[0058] lb the resin swollen by DMF before reaction was added 25% piperidine 

in DMF. After fee reaction mixture was shaken for 30 nrin at room temperature. This 

deprotection step was repeated again and then washed with DMF, Methanol, men DCM. 

A solution of hydrazine acid (4 eq.)> HOBt (4 eq.), and DIC (4 eq.) in DMF was added 

to fee resin. After fee reaction mixture was shaken for 12 bra at room temperature, fee 

resin was washed wife DMF, MeOH, and then DCM. 

Step 4a (In the ease of hydrazine add was Moc carbamate) 

[0059] The resin was treated wife formic acid (1-2 mL each well) for 18 brs at 

room temperature. After fee resin was removed by filtration, fee filtrate was condensed 

under reduced pressure using SpeedVac [SAVANT] to give fee product as oil These 

products were diluted with 50% water/acetonitrile and then lyophihzed after freezing. 
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Step 4b (In the ease of Fmoc hydrazine add to make Urea through isocynate) 
[0060] To the resin swollen by DMF before reaction was added 25% piperidine 
in DMF. After the reaction mixture was shaken for 30 min at room temperature. This 
(^protection step was repeated again and then washed with DMF, Methanol, then DCM 
To the resin swollen by DCM before reaction was added isocynate (5 eq.) in DCM. 
After the reaction mixture was shaken for 12 his at room temperature die resin was 
washed wim DMF, MeOH, then DCM. The resin was treated with formic acid (1.2 mL 
each well) for 18 his at room temperature. After the resin was removed by filtration, the 
filtrate was condensed under reduced pressure using SpeedVac [SAVANT) to give the 
product as oil. These products were diluted with 50% water/acetonitrile and then 
lyophilized after freezing. 

Step 4c (In the case of Fmoc-hydrazine add to make Urea through active 
carbamate) ' 

[0061] To the resin swollen by DMF before reaction was added 25% piperidine 
in DMF. After the reaction mixture was shaken for 30 min at room temperature. This 
deprotection step was repeated again and then washed with DMF, MeOH, then DCM 
lb the resin swollen by DCM before reaction was added p-nitrophenyl chlorofonnate (5 
eq.), Diisopropyl e%lamine (5 eq,) in DCM After the reaction mixture was shaken for 
1 2 hrs at room terrmerature, the resin was washed wim DMF, MeOH, then DCM To 
the resin was added primary amines in DCM for 12 hrs at room temperature, the resm 
was washed wim DMF, MeOH, then DCM. After reaction the resin was treated wim 
formic acid (1.2 mL each well) for 18 hrs at room temperature. After the resin was 
removed by filtration, the filtrate was condensed under reduced pressure using 
SpeedVac[SAVANT] to give the product as oil These products were diluted with 50% 
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water/acetonitrile and then lyophiKzed after freezing. 

(0062] To generate these block libraries the key intermediate hydrazine acids 
were synthesized according to the procedure illustrated in Preparation Examples. 
[0063] Table 2 shows a [4,4,0] Reverse turn mimetics library which can be 

prepared according to the present invention, of which representative preparation is given 
in Example 4 

liable 21 The [4,4,0]Reverse tirm mimetics library 




o m 



No 


Ri 


IU 


»7 


Ri-Y* 


MoL 
Weight 


M+H 


1 


2,4-Ck-benzyl 


4-OH-benzyl 


Allyl 


OCH3 


533 


534 


2 


2,4-Qrbenzyl 


4-NQrbenzyl 


Alryl 


OCHs 


562 


563 


3 


2,4-Cfe-benzyl 


2,4-F2-benzyl 


Allyl 


OCH3 


553 


554 


4 


2,4-Cferbenzyl 


4-Cl-benzyl 


Alryl 


OCH3 


552 


553 


5 


2,4-Cb-benzyl 


2.2- 

bispherrylethyl 


Alryi 


OCH3 


594 


595 


6 


2,4-Cl2-benzyl 


3-t-Bu-4-OH- 
benzyl 


Allyl 


OCH3 


590 


591 


7 


2,4-Qrbenzyl 


4-Me-benzyl 


AHyl 


OCH3 


53.1 


532 


8 


2,4-Cfe-benzyl 


Cyclohexyl- 
methyl 


Allyl 


OCHs 


523 


524 


9 


2,4-Cfe-benzyl 


4-P-benzyl 


Allyl 


OCH3 


535 


536 


10 


2,4-Clr-benzyl 


2-Cl-benzyl 


Allyl 


OCH3 


552 


553 


11 


2,4-Ck-benzyl 


2,4-Cfe-benzyl 


Alryl 


OCH3 


586 


587 | 


12 


2,4-Ck-benzyl 


Naphth-2- 
yhnethyi 


Alryl 


OCH3 


567 


568 


13 


2,4-Ck-benzyl 


4-OH-benzyl 


Benzyl 


OCH3 


583 


584 


14 


2,4-Cfe-benzyl 


4-NQrbenzyl 


Benzyl 


OCH3 


612 


613 


15 


2,4-Cfe-benzyl 


2,4-Frbenzyl 


Benzyl 


OCH3 


603 


604 


16 


2.4-Cfe-benzyl 


4-Cl-benzyl 


Benzyl 


OCH3 


602 


603 
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17 


2,4-CVbenzyl 

1 


hi onh etrvtethvl 


Benzyl 


OCH3 


644 


645 


18 
io 




3-t-Bu-4-OH- 
benzyl 


Benzyl 


OCH3 


640 


641 


10 


5 4-fl*-htf»n7vl 


4-TVfe-benzvl 


Benzyl 


OCH3 


582 


583 


90 


9 4-f , 1<»-hfcn7vl 


fVclohexvl- 
methyl 


Benzyl 


OCH3 


574 


575 


91 




•f— x"— UCULJ 1 


Retwrvl 


OCH3 


585 


586 


22 


2»4-OrteJzyl 


2-Cl-benzyl 


Benzyl 


OCH3 


602 


603 


it 

ZJ 


^4**V^l2~DeiLZyi 


9 4-P1'»-lwn'7vl 
X>>t-v>i2^^i»«*/ * 


Renxvl 


OCH3 


636 


637 


24 


2,4-Qr^enzyl 


Naphth-2- 
yhnethyl 


Benzyl 


OCH3 






25 


2,4-Cl2-benzyl 


4-OH-benzyl 


AHyl 


OCH3 


479 


4oU 


26 


2^4-Cb-benzyl 


4-N02-bensEyl 


ADyl 


UCna 




f no 


27 


2,4-Cb-benzyl 


2,4-F2-benzyl 


ADyl 


OUH3 




JUU 


28 


2,4-Cfe-oenzyl 


4-Cl-benzyl 


Aiiyi 






408 


29 


Phenethyl . 


bisphenyletnyl 


ADyl 


OCH3 


539 


540 


30 


Phenethyl 


1 * D n /t fXXJ 

TPTI7VI 

Uviuyi 


Allvl 

Aiiyi 


\J\A13 


j j j 


536 


ji 




*nrl v%/ v4ift*jr * 


Allyl 


OCH3 


477 


478 




jrii£neuiyi 


Vsyviuu&Ajrr* 

methyl 


AHyl 


OCH3 


469 


470 






d-F-hrmrvl 
*trr vmaCtj ft 


AHyl 


OCH3 


481 


482 


• 34 


Phenethyl 


2-Cl-benzyl 


AHyl 


OCH3 . 


497 


498 


35 


Phenethyl 


2 > 4-Ci2-Denzyi 


A IK/I 

Aiiyi 






532 


36 


Phenethyl 


Naphth-2- 
yhnethyl 


AHyl 






J 14 


37 


Phenethyl 


4-OH-benzyl 


Benzyl 


vA/£i3 






38 


Phenethyl 


4-NOrbenzyl 


Benzyl 


r\r*u 
OCX13 






39 


Phenethyl 


2,4-Fr-benzyl 


Benzyl 


OCH3 


549 


CCA 

550 


40 


Phenethyl 


4-Cl-benzyl 


Benzyl 


OCH3 


547 


D4o 


41 


Phenethyl 


2> 

bisphenyletnyl 


Benzyl 


0CH3 


589 


590 


4Z 


rnenetnyi 


benzyl 


Benzyl 


0CH3 


585 


586 


43 


Phenethyl 


4-Me-benzyl 


Benzyl 


0CH 3 


527 


528 


44 


Phenethyl 


Cycbhexyl- 
methyl 


Benzyl 


OCBb 


519 


520 


45 


Phenethyl 


4-F-benzyl 


Benzyl 


OCH3 


531 


532 


46 


Phenethyl 


2-Cl-benzyl 


Benzyl 


OCH3 


547 


548 


47 


Phenethyl 


2,4-Ch-benzyl 


Benzyl 


OCH3 


582 


583 


48 


Phenethyl 


Naphth-2- 
ylmethyi 


Benzyl 


OCH3 


563 


564 


49 


Phenethyl 


4-OH-benzyl 


AHyl 0CH 3 


|497 


498 
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SO I 


*henetbyi l 


1 XT/A 1 .1 

kNCh-benzyl i 


\uyi \ 


^nu. P 


526 '. 


>27 


51 1 


*henetfayi : 


.yl-Frbenzyi J 


Mlyl 1 




517 ' 


318 


52 1 


'henethyl L 


kCl-benzyl . 


Mlyl ' 




515 


516 


53 < 


t-F-phenylefhyl : 
1 


jisphenyiethyl 


Mlyl ( 


OCHj 


557 


558 


54 ' 


l-F-phenylethyl \ 
1 


S-t-Bu-4-OH- j 
benzyl 


AJlyl 






554 


55 - 


1-F^phenylethyl - 


j /r_ -y ,, ..... ,1 

^-Me-oenzyi 


Mkrl 

fviiyi 




495 


496 


56 - 


^F-phenylethyl 


Cyclohexyl- 
methyl 


AlVi»1 

Aiiyi 


LA>H3 


487 


488 I 


57 


4-F-phenylethyl 


4-F-benzyl 


ABtyl 


UV/I13 


AGO 


500 


58 


4-F-phenylelhyl 


2-Cl-benzyl 


Allyl 


OCHj 


515 


516 


59 


4-F-phenylefhyl 


2.4-Ctrbenzyl 


Allyl 


OCH3 


y*y 




60 


4-F-phenylethyl 


Naphth-2- 
ybaethyl 


Allyl 


OCH3 


3D I 




61 


4-FHfrhenylethyl 


4-OH-benzyl 


Benzyl 


OCH3 ! 


M/ 


tZAQ 

D*to 


62 


4-F-phenylethyl 


4-NQrbenzyl 


Benzyl 




J/O 


Off 


63 


4-F-pbjenyletiiyl 


2,4-F2 J ben2yl 


Benzyl 


0CH3 


307 


Duo 


64 


4-F-phcnyletnyl 


4-Cl-benzyl 


Benzyl 


0CH3 


565 


J DO 


65 


4-F-phenylethyl 


2> 

bisphenylcthyl 


Benzyl 


OCBb 


607 


608 


66 


4-F-phenytethyl: 


3-t~Bo-40H- 
benzyl 


Benzyl 


OCH3 




OVrt 


67 


4-F-phenylethyi 


4-Me-benzyl 


Benzyl 




543 




64 


4-Fiihenyiethyl 


Cyclohcxyi- , 
mefliyl 


Benzyl 


OCH3 


33/ 


JJO 


69 


4-F-phenylefliyl 


4-F-benzyl 


Benzyl 


OCH3 






70 


4-F-phenylethyl 


2-Cl-benzyl 


Benzyl 


OCH3 


565 


566 


71 


4-F-phenylethyl 


2.4-Ch-benzyl 


Benzyl 


OCH3 


enn 

599 


ouu 


72 


4-F-pbenylerfhyi 


Naphth-2- 
ybnetbyl 


Benzyl 


OCH3 


581 


582 


73 


4-FHjhenyiethyl 


4-OH-benzyl 


Allyl 


OCH3 


509 


510 


74 


4-F-phenylettiyl 


4-NOi-benzyi 


Allyl 


OCE3 


538 


539 


75 


4-F-phenylethyL 


2.4-Fi-benzyl 


Allyl 


OCH3 


529 


530 


76 


A T? < 1 - aS 1 

4-F-pncoyictnyi 




AIM 


OCH3 


527 


528 


77 


4-MeO- 
phenylelhyl 


2,2- 

bisphenylethyl 


Allyl 


OCH3 


569 


570 


78 


4-MeO- 
phenylethyl 


M-Bu-4-OH- 

benzyl 


Allyl 


OCHj 


565 


566 


79 


4-MeO 
phenylethyl 


4-Me-benzyl 


Allyl 


OCH3 


507 


508 


80 


4-MeO- 
phenylethyl 


Cyclohexyl- 
methyl 


Allyl 


OCHj 


499 


500 


81 


4-MeO- 
1 phenylelhyl 


4-F-benzyl 


Allyl 


OCH3 


511 


512 
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82 


1-MeO- ' 
phenylethyl 


i-O-benzyl 


ADyl < 


DCBb 


527 ! 


m 


83 


*-MeO : 
phenylethyl 


1,4-Clrhen2yl - 


Mlyl < 


OCH 3 


561 


562 


84 


4-MeO- 1 
phenylethyl 


tfaphth-2r 
yhnetiryl 


Allyl 


OCH 3 


543 


544 


85 


4-MeO- 
pbenylethyl 


4-OH-benzyl 


Benzyl 


OCH3 


559 


560 


86 


4-MeO- 
pfaenylethyl 


4-NQrbenzyl 


Benzyl 


OCH3 


588 


589 


87 


4-MeO- 
phenylethyl 


2,4-Frbenzyl 


Benzyl 


OCH3 


579 


580 


88 


4-MeO- 
phenylethyl 


4-Cl-benzyl 


Benzyl 


OCH3 


577 


578 ; 


89 


4-MeO- 
phenylethyl 


bisphenylethyl 


Benzyl 


OCH3 


619 


620 


90 


4-MeO- 
phenylethyl 


bcnzyl 


Benzyl 


OCH3 


615 


616 


91 


4-MeO- 
nhenylethyl 


4-Me-benzyl 


Benzyl 


OCH3 


557 


558 


92 


4-MeO- 
phenylethyl 


Cyclohexyl- j 
methyl 


Benzyl 


OCH3 


549 


550 


93 


4-MeO- 
phenylethyl 


4-F-benzyl 


Benzyl 


OCH3 


561 


562 


94 


4-MeO 
phetrytethyl 


2-Cl-benzyl 


Benzyl 


OCH3 


577 


578 


95 


4-MeO 
phenylethyl 


2,4-CVbenzyl 


Benzyl 


OCH3 


612 


613 


96 


4-MeO- 
phenyiethyl 


Naphfh-2- 
ylmethyl 


Benzyl 


OCH3 


593 


594 


97 


Isoamyl 


4-OH-benzyl 


Styrylmethyl 


OCH3 


521 


522 


98 


Isoamyl 


4-NOrbenzyl 


Styrylmethyl 


OCH3 


550 


55 1 


99 


Isoamyl 


2,4-Frbenzyl 


Styrylinelhyl 


OCH3 


541 


542 


100 


Isoamyl 


4-Cl-benzyl 


Styrylmethyl 




539 


yw 


101 


Isoamyl 




Styrylmethyl 


OCH3 


581 


582 


102 


Isoamyl 


3-t-Bu-4-OH- 
benzyl 


Styrylmethyl 


OCH3 


497 


498 


103 


Isoamyl 


4-Me-benzyl 


Styrylmethyl 


OCH3 


519 


520 


104 


Isoamyl 


. Cyclohexyl- 
methyl 


Styryhnelhyl 


OCH3 


5U 


512 


105 


Isoamyl 


4-F-benzyl 


Styrylmethyl 


OCH3 


523 


524 


106 


Isoamyl 


2-Cl-benzyl 


Styrylmethyl 


OCH3 


539 


540 


107 


Isoamyl 


2,4-Ct-benzyl 


Styryfanethy] 


OCH3 


574 


575 


108 


Isoamyl 


Naphth-2- 
ylmethyl 


Styrylmethyl 


1 OCH3 


555 


556 



28 



Attorney Docket No: 37058-0008 PI 



109 1 


[soamyl d 


l-OH-benzyl 


2,6-Or 
benzyl 


OCH* 


563 


564 


110 ] 


[soamyl * 


4-NOrbenzyl 


2,6-Or 
benzyl 


OCH3 


592 


593 


111 


[soamyl 


2,4-Frbenzyl 


2,6-Clr 
benzyl 


OCH3 


583 


584 


112 


[soamyl 


4-O-benzyl 


2,6X3r 
benzyl 


OCH3 


582 


583 


113 


[soamyl 


2,2- 

bisphenylethyl 


2,6-Or 
benzyl 


OCH3 


624 


625 


114 


[soamyl 


3*Bu-4-OH- 
benzyl 


2,6-Or 
benzyl 


OCH3 


540 


541 


115 


Isoamyl 


4-Me-benzyl 


2,6-Or i 
benzyl 


OCH3 


562 


563 


116 


Isoamyl 


Cyclohexyl- 
methyl 


2,6-Or 
benzyl 


OCEb 


554 


555 


117 


Isoamyl 


4-F-benzyl 


2,6-Or 
benzyl 


OCH3 


565 


566 


118 


Isoamyl 


2-O-benzyl 


2,6-Or 
benzyl 


OCH3 


582 


583 


119 


Isoamyl 


2,4-Ch-benzyl 


2,6-Clr 
bcnzyl 


OCH3 


616 


617 


120 


Isoamyl 


Naphth-2- 
ylmethyl 


2,6-Or 
benzyl 


OCH3 


598 


599 


121 


3-MeOpropyl 


4-OH-benzyl 


Styrylmetbyl 


OCH3 


523 


524 


122 


3-MeO-propyl 


4-NQrbenzyl 


Styrylmethyl 


OCH3 


552 


553 


121 


3-MeO-propyl 


2,4-Frbenzyl 


Styrylmethyl 


OCH3 


543 


544 


124 


3-MeOpropyl 


4-O-benzyl 


Styiylmethyl 


OCH3 


541 


542 


125 


3-MeO-propyl 


V- 

bisphenylethyl 


Styrylmethyl 


OCH3 


583 


584 ^ 


126 


3-MeOpropyl 


3-t-Bu-4-OH- 
benzyl 


Styrylmethy 


OCH3 


499 


500 


127 


3-MeO-propyl 




[OCH3 


521 


522 


128 


3-MeO-propyl 


Cyclohcxyl- 
methyl 


Styrylmemy! 


OCH3 


513 


514 


129 


3-MeOpropyl 


4-F-benzyl 


Styrylmethyl 


OCft 


525 


526 


130 


3-MeO-propyl 


2-O-benzyl 


Styrylmemyl 


OCH3 


541 


542 


131 


3-MeO -propyl 


2.4-Ct2-benzyl 


Styrylmethyl 


OCH3 


575 


576 


132 


3-MeO-propyl 


Naphth-2- 
ybnethyl 


Styryimethy] 


OCH3 


557 


558 


133 


3-MeO-propyl 


4-OH-benzyl 


2,6-Or 
benzyl 


OCH3 


565 


566 


134 


3-MeO-propyl 


4-NOrbenzy) 


2,6-Or 
benzyl 


OCH3 


594 


595 


135 


3-MeOpropyi 


2,4-Frbenzyl 


2,6-Or 
benzyl 


OCH3 


585 


586 
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136 


3-MeO-propyi 


4-Ci-benzyl 


2,6-Clr 
benzyl 


OCH 3 


584 


585 


137 


3-MeO-propyl 


bisphenylethyl 


2,6-Cfe- 
benzyl 


OCH3 


626 


627 


138 


3-MeOpropyl 


3-t-Bu-4-OH- 
benzyl 


2,6-Cfe- 
benzyl 


OCH3 


541 


542 


139 


3-MeO-piopyl 


4-Me-benzyl 


2,6-Cfe- 
benzyl 


OCH3 


563 


564 


140 


3-MeO-prqpyl 


Cyclohexyl- 
methyl 


2,6-Clr 
benzyl 


OCH3 


556 


557 | 


141 


3-MeO-propyl 


4-F-benzyl 


2,6-Clr 
benzyl 


OCH3 


567 


568 


142 


3-MeO-propyl 


2-Cl-benzyl 


2,6-02- 
benzyl 


OCH3 


584 


585 


143 


3-MeO-piopyl 


2,4-Cl2-benzyl 


2,6-Cfe- 
benzyl 


OCH3 


618 


619 


144 


3-MeOpropyl 


Naphth-2- 
yhnethyl 


2,6-CV 
benzyl 


OCHs 


600 


601 


145 


4-MeO- 

phenylethyl 


4-OH-benzyl 


Styrylmethyl 


OCH3 


585 


586 


146 


4-MeQ- 
phenylethyl 


4-NOz-benzyl 


Styrytmcthyl 


OCH3 


614 


615 


147 


4-MeO- 
phenylethyl 


2,4-F 2 -benzyl 


Styrylmethyl 


OCH3 


605 


606 


148 


4-MeO- 
phenytethyl 


4-Q-benzyl 


Styrylmethyl 


OCH3 


603 


604 


149 


phenyl ethyl 


bisphenylemyl 


Styrylmethyl 


OCH3 


645 


646 


150 


4-MeO- 
phenylethyl 


3-t-Bu-4-OH- 
benzyl 


Styrylmethyl 


OCH3 


561 


562 


151 


4-MeO- 
phenylethyl 


4-Me-benzyl 


Styrylmethyl 


OCH3 


583 


584 


152 


4-MeO 
phenylethyl 


Cyclohexyi- 
methyl 


Styrylmethyl 


OCH3 


575 


576 


153 


4-MeO- 
phenylethyl 


4-F-benzyl 


Styrylmethyl 


OCH3 


587 


588 


154 


4-MeO- 
phenylethyl 


2-Cl-benzyl 


Styrylmethyl 


OCH3 


603 


604 


155 


4-MeO- 
phenylethyl 


2,4-Gb-benzyl 


Styrylmethyl 


OCH3 


638 


639 


156 


4-MeO 
phenylethyl 


Naphth-2- 
ylmethyl 


Styrylmethyl 


OCH3 


619 


620 i 


157 


4-MeO- 
phenylethyl 


4-OH-benzyl 


2,6-Ck- 
benzyl 


OCH3 


628 


629 


158 


4-MeO 
phenylethyl 


4-NOrfcen2yl 


2,6-Ck- 
bcnzyl 


OCH3 


657 


658 
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159 


4-MeO- 
phenylethyl 


2,4-Frbenzyl 


2,6-Cl 2 - 
benzyl 


OCEb 


648 


649 


160 


4-MeO- 

phenylethyl 


4-Cl-benzyi 


2,6-Clr 
benzyl 


OCH3 


646 


647 


161 


4-MeO- 
phenylethyl 


2,2- 

bisphenylethyl 


2,6-Cfe- 
benzyl 


OCH3 


688 


689 


162 


4-MeO 
phenylefhyl 


3-t-Bu-4-OH- 
benzyl 


2,6-Cb- 
benzyl 


OCH3 


604 


605 , 


163 


4-MeO- 
phenylethyi 


4-Me-benzyl 


2,6-Cfe- 
benzyl 


OCH3 


626 


627 


164 


4-MeO 
phenylethyl 


Cyclohexyl- 
methyl 


2,6-Cfe- 
benzyl 


OCH3 


618 


619 


165 


4-MeO- 
phenylethyi 


4-F-benzyl 


2,6-Clr 
benzyl 


OCH3 


630 


631 


166 


4-MeO- 
phenylethyl 


2-Cl-benzyi i 


2,6-Clr 
benzyl 


OCH3 


646 


647 


167 


4-MeO- 
phenylethyl 


2,4-Orbenzyl 


2,6-Or 
benzyl 


OCH3 


680 


681 


168 


4-MeO- 
phenylethyl 


Naphth-2- 
ylmethyl 


2,6-Cfe- 
benzyl 


OCH3 


662 


663 


169 


Tetrahydrofuran 
-2-ybnethyl 


4-OH-benzyl 


Styrylmethyl 


OCH3 


535 


536 


170 


Tetrahydrofuran 
-2-yhnemyl 


4-NQrbenzyl 


Styrylmethyl 


OCH3 


564 


565 


171 


Tetrahydrofuran 
-2-ylmethyl 


2,4-Frhenzyl 


Styryrmethyl 


OCH3 


555 


556 


172 


Tetcahydrafisan 
-2-ylmemyl 


4-a-benzyi 


Styryhnethyl 


OCH3 


553 


554 


173 


Tetxahydiofhran 
-2-ylmethyl 


22- 

bisphenylethyl 


Styrylmethyl 


OCH3 


595 


596 


174 


Tetrahydrofuran 
-2-ylrnethyl 


3-t~Bu-4-OH- 
benzyl 


Styrylmethyl 


OCH3 


511 


512 


175 


Tetrahydrofuran 
-2-ylmethyl 


4-Me-benzyl 


Styrylmethyl 


OCH3 


533 


534 


176 


Tetrahydrofuran 
-2-ylmethyl 


Cyclohexyl- 
methyl 


Styrylmethyl 


OCH3 


525 


526 


177 


Tertrahydrofuran 
-2-ylmethyl 


4-F-benzyl 


Styryrmethyl 


OCH3 


537 


538 


178 


Tetrahydrofurari 
-2-ylmethyl 


2-Cl-benzyl 


Styrylrnemyl 


OCH3 


553 


554 


179 


Tetrahydrofuran 
-2-yhnethyl 


2,4-Clrbenzyl 


Stytyhnethyl 


OCH3 


588 


589 


180 


Tetrahydrofuran 
-2-ylmethyl 


Naphth-2- 
ylmethyl 


Styryhnethyl 


OCH3 


569 


570 


181 


Tetrahydrofuran 
-2-ylmethyl 


4-OH-benzyl 


2,6-Ct- 
benzyl 


OCH3 


577 


578 
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182 ' 


retrahydrofuran 1 
■2-ylmethyl 


t-NOrbenzyl 1 
1 


>enzyl 


OCHj < 


506 ( 


S07 


183 ' 


retrahydrofinan \ 
•2-ylmethyl i 


Z,4-F*4)enzyl 

1 


2,6-Cfa- 
benzyl 


OCH3 


597 


598 


184 ' 


retrahydrofinan * 
-2-ylmethyl I 


4-Cl-benzyl 

1 


2,6-Ch- 
benzyl 


OCH3 


596 


597 


185 ' 


retrahydrofuran 
-2-ylmethyl 


bispherxylefhyl 


2,6-Cb- 
benzyl 


OCHj 


638 


639 


186 


Tetrahydrofuran 
•2-ylmethyl 


3-t-Bu-4-OH- 
benzyl 


IfrOr 
benzyl 


OCH3 


553 


554 


187 


Tctrahydrofuian 
-2-ylmefhyl 


4-Me-benzyl 


2,6-Clr 
benzyl 


OCHj 


575 


576 


188 


Tetrahydrofuran 
-2-ylmethyl 


Cyclohexyl- 
methyl 


2,6-Cla- 
benzyl 


OCHj 


568 


569 


189 


Tetrahydrofuran 
-2-yimethyl 


4-F-benzyl 


2,6-Ctr 
benzyl 


OCH3 


579 


580 


190 


Tetrahydrofuran 
-2-yimethyl 


2-Cl-benzyl 


2,6-CV 
benzyl 


OCHj 


596 


597 


191 


Tetrahydtofuran 
-2-ylmethyl 


2,4-Cfe-benzyl 


2,6-Ck- 
benzyl 


OCHj 


630 


631 


192 


Tetrahydrofuran 
-2-ylmethyl 


iNapntD-z- 
ylmethyl 


benzyl 




612 ! 


613 


193 


•*v« ai — a 

Phtnetnyl 


*#-\yixi-Denzyi 


Metfari 
xvicuiyi 


(4-Me- 
phenyl)ammo 


528 


529 


1 CIA 

194 


rnenetnyl 






(4-C1- 

phenyl)amino 


548 


549 


195 


Phenethyl 


A CWt lii >i mill 


MMhvl 


Phenvlamino 

Jt ilViAT A<JM1 1 1 11 \r 


514 


515 


196 


rnenetnyl 


*HwJtiHDcnzyi 


Methvl 


me%lbenzyl)a 
rnino 


542 


543 


197 


Phenethyl 


4-OH-benzyl 


Methyl 


Benzylaimno 


528 


529 


198 


Phenethyl 


4-OH-benzyl 


Methyl 


(4~MeO- 
phenyfjamino 


544 


545 


199 


Phenethyl 


4-OH-ben2yl 


Methyl 


(4-Br- 

pjjctiy 1 Join Uiu 


592 


593 


200 


Phenethyl 


4-OH-benzyl 


Methyl 


(4-CFj- 
phenyl)amino 


582 


583 


201 


Phenethyl 


4-OH-benzyl 


Methyl 


Pentylaraino 


508 


509 


202 


Phenethyl 


4-OH-benzyl 


Methyl 


(2-Phenylethyl) 
ammo 


542 


543 


203 


Phenethyl 


4-OH-benzyl 


Methyl 


(4-MeO 
benzyl)amino 


558 


559 


204 


Phenethyl 


4-OH-benzyl 


Methyl 


Cyclohexylami 
no 


520 


521 


205 12,2- 1 4-OH-benzyl 


Melhyl 


(4-Me- 


604 


605 
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I 


nsphenylethyl 




1 


phenyQammo 






206 W 
\ 


nsphenylethyl 


K)H-benzyl i 


Methyl 


(4-Q- < 
phenyl)amino . 


S24 


525 


207 ' 
1 


> 7- i 

sisphenyleChyi 


t-OH-benzyl ] 


Methyl 


Phenylamino 


590 


591 


70S ' 

1 


bisphenylethyl 


l-OH-benzyl 


Methyl 


{{Kya - 

methyibenzyQa 

mino 


618 


619 


209 

1 


2,2- 

risphenyletfayl 


4-OH-benzyl 


Methyl . 


Benzylamino 


604 


605 


210 


2,2- 

bisphenylethyl 


4-OH-benzyl 


Methyl 


(4-MeO- 
phenyl)amino 


620 


621 


211 


bisphenyletbyl 


4-OH-benzyl 


Methyl 


(4-Br- 

phcnyf)amino 


669 


670 


212 


2> 

bisphcnylcthyl 


4-OH-benzyl 


Methyl 


(4-CFa- 
phenyOamino 


658 


659 


213 


2> 

bisphenylethyl 


4-OH-benzyl 


Meftyl 


Pentylannno 


584 


585 


214 


bisphenyletoyl 


4-OH-benzyl 


Methyl i 


(2-Phenylethyl) 

jjjPlHO 


618 


619 


215 


2,2- 


4-OH-benzyl 


Methyl 


(4-MeO- 
)enzyDamino 


634 


635 


716 


bisphenylethyl 


4-OH-benzvl 


Methyl 


Cyclohexylami 
no 


596 


597 


7V7 


x uCIivLujl 


3 4-CK-benzvl 


Methyl 


(4-Me- 
phenyQamino 


581 


582 


71 R 
Z.1 o 


Ptenethvl 


3.4-Cb-benzvl 


Methyl 


(4-C1- 

phenyQamino 


601 


602 




PtufrnPtlvifl 


3 4-Cl'>-benzvl 


Methyl 


Phenylamino 


566 


567 




Phenethvl 


3*4-CW>enzvl 


Methyl 


\\p-r 1 - 

methylbenzyl)a 

mino 


595 


596 


221 


Phenethyl 


3.4-Clrbenzyl 


Methyl 


Benzylamino 


581 


582 


777 


Phenethyl 


3,4-Orbenzyl 


Methyl 


(4-Mev> 
phenyQamino 




jyo 


223 


Phenethyl 


3,4-Cb-benzyl 


Methyl 


(4-Br- 

phenyl)amino 


645 


646 


224 


Phenethyl 


3,4-Cb-benzyl 


Methyl 


(4-CF 3 - 
phenyb amino 


634 


635 


T? 4 ? 


Phenethyl 


3,4-Cfe-heiizyl 


Methyl 


Pentylammo 


561 


562 


226 


Pheneihyl 


3,4-Ct^benzyi 


Methyl 


(2-PhenylethyIj 
amino 


595 


596 


227 


Phenethyl 


3,4-Orbenzyl 


Methyl 


(4-MeO- 
benzyOamino 


611 


612 


228 


Phenethyl 


3,4-Ck-benzyl 


Methyl 


Cyclohexylami 


573 


574 
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00 






1 


bisphenylethy] 


3 4-Ck -benzyl 


Methyl 


(4-Me- 
phenyl)amino 


557 


658 


1 


bisphenylethyl 


a 4-PU-henzvl 


Methyl 


(4-C1- 

phenyDamino 


677 


678 


LO 1 


bisphenylethyl 


3 4-Cl^benzvl 


Methyl 


Phenylamino 


643 


644 




? i. 

bisphenylethyl 


1 4-fW-henzvl 


Methyl 


methylbenzyl)a 
mino 


671 


672 


233 


2> 

bisphenylethyl 


3,4-Cl2-benzyl 


Methyl 


Benzylamino 


657 


658 


234 


2,2- 

bispbenylethyi 


3,4-02-benzyl 


Methyl 


(4-MeO- 
phenyl)amino 


673 


674 


235 


2> 

bisphenylethyl 


3,4-Cfc-benzyl 


Methyl 


(4-Br- 

phenyl) amino 


721 


722 


236 


ia- 

bisphenylethyl 


3,4-Cfe-benzyl 


Methyl 


(4-CFr 
phenyDamino 


711 


712 


237 


2^- 

bisphenylethyl 


3,4-Ch-bcnzyl 


Methyl 


Pentylammo 


637 


638 


238 


2> 

bisphenylethyl 


3/K3rbenzyl 


Methyl 


(2-Fhenykthyl) 
amino 


671 


672 


239 


2£- 

bisphenylethyl 


3,4-drbenzyl 


Methyl 


(4-MeO- 
heirzvl^aniino 


687 


688 




2,2- 

bisphcnyiethyl 




Methvi 


Cyclohexylami 
no 


649 


650 . 




lsoamyi 


4-OH-benzvl 


Methyl 


(4-Me- 
phenyl)amino 


478 


479 


2AL 


jsoamyi 


A-nH-henzvl 


Methvi 


(4-Clr 

phenylamino 


498 


499 




lsoamyi 


d-OH-henrvl 

TVU'VvUbjt 


Methyl 


Phenylamino 


464 


465 


//¥* 


iso amy i 




Methyl 


{{Rya - 

methylbenzyl)a 

mino 


492 


493 


245 


Isoarayl 






Benzvlamino 


478 


479 


246 


lsoamyi 


4-OH-benzyl 


Methyl 


(4-MeO- 
phenyl)aniino 


494 


495 


247 


lsoamyi 


4-OH-benzyl 


Methyl 


(4-Br- 

phenyl)amino 


542 


543 


248 


lsoamyi 


4-OH-benzyl 


Methyl 


(4-CFr 
phenyDamino 


532 


533 


249 


lsoamyi 


4-OH-benzyl 


Methyl 


Pentylamino 


458 


459 


250 


lsoamyi 


4-OH-benzyl 


Methyl 


(2-Phenylethyl] 
ammo 


492 


493 


251 


lsoamyi 


4-OH-benzyl 


Methyl 


(4-MeO- 


508 


509 
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1 


benzyl)ammo 






J 


soamyi 


t-OH-benzvl 


Vfetbyl 


Cyclohexylami 

DO 


470 


471 


OKX 1 
Ljj J 


OMnmrl 

loDamyi 


S-OH-benzvl ] 


Methyl 


(4-Me- 
phenyl)amino 


554 


555 


Z>r J 


flAMtnn J 
•SOBlUyl 




Methyl 


phenyl)amino 


574 


575 


0« 1 






Methvl 


Phenylammo 


540 


541 ; 


/DO 


Lsoamyi 




Methyl 


((Ky* - 

mefhylbenzyl)a 
mino 


568 


569 


257 


Isoamyl 


4-OH-benzyl 


Methyl 


Benzylamino 


554 


555 


258 


lsoamyi 


4-OH-benzyl 


Methyl 


(4-MeO- 
phenyl)amino 


570 


571 


259 


Isoamyl 


4-OH-benzyl 


Methyl 


(4-Br- 

phenyDamino 


619 


620 


260 


lsoamyi 


4-OH-benzyl 


Memyl 


(4-CFr 
phenyflanrino 


608 


609 


261 


Isoamyl 


4-OH-benzyl 


Memyl 


Pentylamino 


534 


535 


262 


Isoamyl 


4-OH-benzyl 


Memyl 


(2-PhenylethyI) 
amino 


568 


569 


263 


Isoamyl 


4-OH-benzyl 


Methyl 


(4-MeO- 
henzvnamino 


584 


585 ! 






Isoamyl 


^-TYHLKptitvI ! 


MethvJ 


Cvclohexylami 
no 


546 


547 


265 


4-methyIbeiizyl 


j f *t-Vri2-Deiizyi 


Methvl 


(4-Me- 
phenyI)amino 


526 


527 


266 


4-memyIbenzyl 


j,4-Cri2roenzyi 


xvivLLiyi 


(4-C1- 

phenyI)ammo 


546 


547 


267 


4-mcthyIbcnzyl 


j,4-Ci2-oenzyi 


Vfofhvl 

lYlCLUyi 


Phfrrrvlamino 


512 


513 


268 


A a< Tt>. J% 

4-metny 1 benzyl 


J,4-vJ2-oenzyi 


"Mftfhvl 

xvLciuyi 


((R)-0 - 

methylbenzyfja 

mino 


540 


541 


269 


4-mefhyIbenzyl 


3 r 4-Ch-benzyl 


Methyl 


Benzylamino 


526 


527 


270 


4-methyIbenzyl 


3,4-Cb-benzyl 


Memyl 


(4-Meo- 
phenyl)ammo 






271 


4-methylbenzyl 


3,4-Clrbenzyl 


Memyl 


(4-Br- 

phenyl)amino 


591 


592 . 


272 


4-methylbenzyl 


3,4-C4rbenzyl 


Memyl 


(4-CF r 
phenyl)amino 


580 


581 


273 


4-memylbenzyl 


3 ? 4-Clrbenzyl 


Memyl 


Pentylamino 


506 


507 


274 


4-methylbenzyl 


3,4-Clrbenzyl 


Methyl 


(2-Phenylethyl) 
amino 


540 


541 


275 


4methylbenzyl 


3,4-Cb-benzyl 


Methyl 


(4-MeO- 
benzyl)amino 


556 


557 
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276 * 


UmethvTbenzvl 


J,4-Clrbenzyl 1 


VIethyi < 

i 


Pyclohexylami 
no 


518 


519 


277 d 


l-methvlbenzvi 


^4-drbenzyl ] 


Methyl 


[4-Me- 
phenyl)aniino 


502 


503 




nUIvUijr Wwii*yr » 


3,4-Clj- ; b en ^ ' 


Methyl 

1 


(4-C1- 

phenyDammo 


622 


623 


770 4 




3 4-CW-benzvl 


Methyl 


Phenylamino 


588 


589 




d-m ftfhvThenrvl 


3 4-Ck-berizyl 


Methyl 


methylbenzyl)a 


616 


617 


m 


4-methylbenzyl 


3,4-CVbenzyl 


Methyl 


Benzylanrino 


602 


603 


282 


4-methylbenzyl 


3,4-Clrbenzyl 


Methyl 


(4-MeO- 
phenyi)amino 


618 


619 


283 


4-methylbcnzyl 


3,4-Clrbciizyl 


Methyl 


(4-Br- 

phenyDamino 


667 


668 j 


284 


4-methylbenzyl 


3,4-Cbbenzyl 


Methyl 


(4-CFr 
phenyT)amino 


656 


657 


285 


4-methyIbenzyi 


3.4-Q2-benzyl 


Methyl 


Pentylamino 


582 


583 


286 


4-methylbenzyl 


3,4-Ck-benzyi 


Methyl 


(2- 

Phenylethyl)a 


616 


617 


287 


4-meflxyIbenzyl 


3,4-Ch-benzy! 


Methyl 


(4-MeO- 
benzyl)ammo 


632 


633 


288 


4-methyibenzyl 


3,4-Qrbenzyl 


Methyl 


Cyclohexylami 
no 


594 


595 


289 


Naphth-1- 
yimefhyl 


4-OH-benzyl 


Methyl 


(N-Cbz-3- 

IndoleethyQam 

ino 


751 


752 


290 


Naphth-1- 
ytmediyl 


4-OH-benzyl 


Methyl 


(Naphth-2- 

ylmethyl)amin 

o 


614 


615 [ 


291 


naphth-1- 

yimetbyl 


4-OH-benzyl 


Methyl 


c- 

Phenylethyl)a 
mino 


578 


579 


292 


naph(h-l- 
ylmethyl 


4-OH-benzyl 


MetnyJ 


lZ-\*r"JVie\/- 

phenyl)ethyl]a 
fitino 


UwO 


609 


293 


naphth-1- 
yhnethyl 


4-OH-benzyl 


Methyl 


(3-CFr 
benzyl)aniino 


632 


633 


294 


napbth-1- 
yhnethyl 


4-OH-benzyl 


Methyl 


(4-MeO- 
benzyl)amino 


594 


595 


295 


naphth-1- 
ylmethyl 


4-OH-benzyl 


Methyl 


(4-F- 

phenylethyl)aii 
ino 


596 


597 


296 




4-OH-benzyl 


Methyl 


(3.4-Cfe- 


633 


634 



36 



Attorney Docket No: 37058-0008 PI 



, 1 


fhnethyl 




1 


benzyl)amino 






297 l 


iaphth-1- i 
fimethyl 


U)H-benzyl ] 


Methyl 


[2-HO- 
B<hyl)aimno 


518 


519 


298 i 


iaphth-1- * 
yhrtefhyl ! 


4-OH-benzyl 


Methyl 


[3-MeO- 
propyl) amino 


546 


547 


299 


oaphtb-l- 
ylmetbyl 


4-OH-benzyi 


Methyl 


Tetrahydrofur 
an-2- 

yhnethyl)amin 
o 


558 


559 


300 


naphth-1- 
yrmethyi 


4-OH-benzyl 


Methyl 


(cyclohexylmet 
hyl)amino 


570 


571 


301 


naphth-1- 
yhnethyl 


4-OH-benzyl 


Propyl 


(N-Cbz-3- 

Indoleethyl)am 

ino 


779 


780 


302 


naphtb-1- 
ylmethyl 


4-OH-beozyl 


Propyl 


(Naphtb-2r 

ylmethyi)axiini 

o 


642 


643 


303 


naphtb-1- 
yhnetrryi 


4-OH-benzyl 


Propyl 


(2- 

Pfaenylethyl)a 
rnino 


606 


607 


304 


naphth-1- 
ylmethyl 


4-OH-benzyl 


Propyl 


[2-(4-MeO- 

phenyl)etriyl]a 

mino 


636 


637 


305 


naphth-1- 
ylmethyl 


4-OH-benzyl 


Propyl 


(3-CFr 
benzyl)amiiK> 


660 


661 


306 


napbth-i- 
ytmethyi 


4-OH-benzyl 


Propyl 


(4-MeO- 
benzyOamino 


622 


623 


307 


naphth-1- 
yhnetbyl 


4-OH-benzyl 


Propyl 


(4-F- 

phenylethyl)am 
ino 


624 


625 


308 


naphtM- 
ylmetiryl 


4-OH-benzyl 


Propyl 


(3,4-Cfe- 
benzyl)amino 


661 


662 


309 


naphth-1- 
ylmethyl 


4-OH-benzyl 


Propyl 


(2-HO- 
ethyl)amfno 


546 


547 


310 


naphth-1- 
ylmethyl 


4-OH-benzyl 


Propyl 


(3-MeO- 
propyl /amino 


574 


575 


311 


naphth-1- 
yrmetbyl 


4-OH-benzyl 


Propyl 


(Tetrabydrofur 
an-2~ 

ylmethyl)amm 

0 


586 


587 


312 


naphth-l- 
ylmethyl 


4-OH-benzyl 


Propyl 


(cyclohexylmet 
byQamino 


598 * 


599 


313 


naphth-1- 
ylrnethyl 


3,4-Fi-benzyl 


Methyl 


(N-Cbz-3- 

Iridoleetfcyl)arn 

ino 


771 


772 


314 


naphtb-1- 


3,4-F^benzyl 


Methyl 


(Naphth-2- 


634 


635 
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1 


dimethyl 






/ImethyQamin 






315 i 


aaphth-1- 
yrlmethyl 


3,4-Fr-benzyl 


Methyl 


2- 

Phenylefhyl)a 
mino 


598 


599 


316 j 

• 


iaphth-1- 
ylmethyl 


3,4-F2-benzyl 


Methyl 


[2-(4-MeO- ! 

phenyl)ethyl]a 

mino 


628 


629 


317 : 


naphth-1- 
ylmethyl 


3,4-Fa-ben?yl 


Methyl 


(3<3F r 
benzybamino 


652 


653 


318 


naphth-1- 
ylmethyl 


3,4-Frbenzyl 


Methyl 


(4-MeO 
benzyl)amino 


614 


615 


319 


Naphfh-1- 
ylmethyl 


3,4-Frbenzyl 


Methyl 


(4-F- 

phcnylethyl)aiTi 
ino 


616 


617 


320 


naphth-1- 
yrmethyl 


3 t 4-F2-ben5eyl 


Methyl 


(3,4-Or 
benzyCamino 


653 


654 


321 


naphth-1- 
yhnethyl 


3,4-Frbenzyl 


Methyl 


emyl)ammo 


538 


539 


322 


naphth-1- 
ylmethyl 1 


3,4-Fi-benzyl 


Methyl 


(3-MeO- j 
propyl)mino 


566 


567 


323 


napbth-1- 
ylmethyl 


3,4~F2-benzyi 


Methyl 


TetrahyJiofur 
an-2- 

ylmethyl)amm 

O j 


578 


579 


324 


Naphth-1- 
ylmethyl 


3,4-Frbenzyl 


Methyl 


(cyclohexyhnet 
hyI)ammo 


590 


591 


325 


naphlh-1- 
ylmethyl 


3,4-Frbenzyl 


Propyl 


(N-Cbz-3- 

Lidoleethyl)am 

ino 


799 


800 


326 


naphth-1- 
ylmethyl 


3,4-Frbenzyl 


Propyl 


(Naphth-2- 

yhrethyl)aroin 

o 


662 


663 


327 


Naphth-1- 
ylmethyl 


3,4-Frbenzyl 


Propyl 


(2- 

Phenylethyl)a 
mino 


626 


627 


328 


Naphth-1- 
ylmethyl 


3,4-F2-*enzyl 


Propyl 


[2-(4-MeO- 

phenyl)ethyl]a 

mino 


656 


657 


329 


naphth-1- 
ylmethyl 


3,4-Frbenzyl 


Propyl 


(3-CFr 
benzyl)amino 


680 


681 


330 


Naphtb-1 - 
ylmethyl 


3,4-Frbenzyl 


Propyl 


(4-MeO- 
benzyl)anrino 


642 


643 


331 


Naphth-l- 
ylmethyl 


3,4-Frbenzyl 


Propyl 


it! 


644 

i 


645 
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332 1 


^aphth-1- : 
hnemyl 


1,4-Frbenzyl 1 


Propyl 


3,4-Clr < 
)enzyl)amino 


581 ( 


582 


333 


tfaphth-1- : 
/lmefhyl 


5,4-Fi-beiizyl ] 


Propyl < 


[2-HO- 
^jd)amino 


566 


567 


334 


NTaphth-1- 
tfmemyl 


J,4-Frben2^ 


Propyl 


(3-MeO 
propyl)mmo 


594 


595 


335 i 


iaphth-1- ' 
^methyl 


3,4-F 2 -benzyl 


Propyl 


Tetrahydrofur 
an-2- 

ylmethyl)amin 

0 


606 


607 


336 


Naphth-1- 
lmethyl 


3,4-F2-benayl 


Propyl 


cyclohexylmet 
hyDamino 


618 


619 


337 


Naphih-l- 
ylmethyl 


4-raphenylyl- 
methyi 


Methyl 


(N-Cbz-3- 

ndoleethyl)am 

ino 


811 


812 


338 


Naphm-1- 
vlmethyl 


4-biphenylyl- 
m ethyl 


Methyl 


1 Naphfh-2- 
ylmethyl)arrrm 

0 


674 


675 


339 


Naphth-1- 
vhncthyl 


4-biphenytyi- 1 
methyl 


Methyl 


P- 

Pherrylemyl)a 
mmo 


638 


639 


340 


Napbth-1- 
ymremyi 


4-bipbenytyl- 
methyl 


Methyl 


[2-(4-MeO- 
>hetryl)ethyl]a 

mttin 


668 


669 


341 


Naphth-1- 
ylmcthyl 


4-brphenyiylr 
methyl 


Memyl 


(3-CF 3 - 

benzyl)arnino 


692 


693 


342 


naphtb-1- 
ylmefbyl 


4-biphenytyl- 
methyl 


Memyl 


(4-MeO- 
benzyl)amino 


654 


655 


343 


naphth-1- 
ybnethyl 


4-biphenyryl- 
memyl 


Memyl 


(4-F- 

pfeenylethyl)am 
ino 


656 


657 


344 


naphth-1- 
ylraemyl 


4-biphenytyl- 
methyl 


Memyl 


(3,4-Ch- 
bepzyl)ammo 


693 


694 


345 


naphth-1- 
ylmethyl 


4^rphenyiyl- 
methyl 


Memyl 


(2-HO- 
emyl)amiiio 


578 


579 


346 


Naphth-1- 
ylmemyl 


4-biphenylyl- 
methyl 


Memyl 


(3-MeO- 
propyl)nnno 


606 


Ou/ 


347 


Naphm-l- 
ylmethyl 


44riphenylyl- 
memyl 


Methyl 


(Tetrahydrofur 
an-2- 

ylmemyl)amin 
0 


6is 


619 


348 


Naphfh-1; 
ylmethyl 


4-biphenylyl- 
methyl 


Memyl 


(cyclohexybnel 
hyDamino 


630 


631 


349 


Naphra-1- 
ylmethyi 


4-biphenylyl- 
methyi 


Propyl 


(N-CbZr3- 

Indoleethyl)am 
ino 


839 


840 
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350 1 


qaphfh-1- ' 
dimethyl i 


Mriphenylyl- 1 
iiethyl 


Propyl 

< 


Naphth-2- 
taethyl)amin 


702 




351 ] 


vjapbth-l- < 
dimethyl l 


Mriphenylyl- ] 
memyl 


Propyl 

i 


[2- < 

Phenyletbyl)a 

nrino 


>66 1 


WJ 


352 1 


aapbth-1- 
ylmethyl i 


4-biphenylyV 
methyl 


Propyl 


[2<4-MeO 

>henyl)ethyl]a 

tnino 


696 


597 


353 


oaphth-1- 
rlmetfayl 


4-biphenylyl- 
methyl 


Propyl 


(3-CF 3 - 
benzyl)ammo 


720 


/21 | 


354 


naphth-1- 
ylmethyl 


4-biphenyiyl- 
methyl 


Propyl 


(4-MeO- 
benzyl)amino 


682 ! 


683 


355 


□aphth-l- 

ylmethyl 


4-biphenyfyl- 
methyl 


Propyl 


(4-F- 

phenylethyl)am 
ino 


684 


685 


356 


naphth-1- 
ylmethyl 


4-biphenylyl- 
methyl 


Propyl 


(3,4-Clr 
benzyl)amino 


721 


722 


357 


naphth-1- 
yknefhyi 


4-biphenylyl- 
methyl 


Propyl 


(2-HO- 
ethyl)amino 


606 


607 


358 


Napblh-1- 
yhnethyl 


4-bipbenylyJ- 
methyl 


Propyl 


(3-MeO- 
mxjpyI)mmo 


634 


635 


359 


Naphth-1- 
ylmethyl 


4-biphenylyl- 
methyl 


Propyl 


(Tetrahydrofur 
an-2- 

ybxiefhyQamm 
o 


646 


647 


360 


Naphth-1- 
ylmethyl 


4-biphenylyl- 
methyl 


Propyl 


(cyclohexybnet 
hyl)ammo 


658 


659 


361 


Ti?rnn th-» 1 — 

MM&Lj J III! A 

ylmethyl 


3-t-Bu-4-OH- 
benzyl 


Methyl 


(N-Cbzr3- 

Indoleethyl)am 

ino 


807 


808 


362 


Naphth-1- 
ylmethyi 


3-t-Bu-4-OH- 
benzyl 


Methyl 


(Naphm-2- 
ylmemyl)amin 

0 


670 


671 


363 


Naphth-1- 
ylmemyl 


3-t-Bu-4-OH- 
benzyl 


Methyl 


r neny iemy i 
mino 


634 


635 


364 


Naphih-1- 
ytmethyl 


3-t-Bu-40H- 
benzyl 


Methyl 


[2-(4-MeO 

phenyl)ethyl]a 

mino 


664 


665 


365 


naphth-1- 


3-t-Bu-4-OH- 
benzyl 


Methyl 


(3-CF 3 - 
beiizyDamino 


688 


689 


366 


jj3J)ljtul"l"* 

ylmethyl 


3-t-BunK)H- 
benzyl 


Methyl 


(4-MeO- 
benzyl)ammo 


650 


651 


367 


naphth-1- 
ylmetbyl 


3-t-Bu-4-OH- 
benzyl 


Methyl 


(4-F- 

phenylemyi)an 


652 


653 
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ino 






368 


naphth-1- 
yhnetbyl 


3-t-Bu-4-OH- 
benzyl 


Methyl 


3,4-Cfe- 
)enzyI)amino 


689 


690 


369 


Napbth-1- 
yimethyl 


3-t-Bn-4-OH- 
benzyl 


Methyl 


(2-HO- 
etiryI)amirio 


574 


575 


370 


naphth-1- 
ybnetbyl 


3-t-Bi*4-OH- 
benzyl 


Methyl 


(3-MeO- 
)iopyl)mino 


602 


603 


371 


naphlh-1- 
ylmethyl 


3-t-Bu-4-OH- 
>enzyl 


Methyl 


Tetrahydrofixr 
an-2r 

ymietbyl)amin 

0 


614 


615 


372 


naphth-1- 
ylmethyl 


3-t-Bu-4-OH- 
benzyl 


Methyl 


Icyclohexylmet 
hyl)amiiio 


626 


627 


373 


i 

yhnethyl 


3-t-Br*4-OH- 
benzyl 


Propyl 


^-Cbz-3- 
ianioleethyijam 

:ino 


835 


836 


374 


naphth-1- 
ylmetbyl 


3-t-Bu-4-OH- 
bcnzyl 


Propyl 


(Naphth-2- 
ylmethyl)anrin 

0 


698 


699 


375 


Napbth-1- 
yrmethyl 


3-t-Bu^-OH« 
benzyl 


Propyl 


(2- 

Phenylemyl)a 
mirjo 


662 


663 


376 


naphth-1- 
ylmethyl 


3-t-Bu-4-OH- 
benzyl 


Propyl 


[2-<4.MeO 
0iaryl)eflryl]a 

TITTTKl 


692 


693 


377 


pBpfarb-1 ~ 
ylmethyl 


3-t-Bu-40H- 
benzyl 


Propyl 


(3-CF 3 - 

benzyl) amino 


716 


717 


378 


nflphtfarl ~ 
ylmethyi 


3-t-Bu-4-OH- 
benzyl 


Propyl 


(4~MeO- 
benzyl)ammo 


678 


679 


379 


naphih-1- 
yrmethyl 


3-t-Bu-4-OH- 
benzyl 


Propyl 


(4-F- 

phenylethyl)am 
ino 


680 


681 


380 


ylmethyi 


3-t-Bu-4-OH- 
benzyl 


Propyl 


(3,4<3r 
benzyl)amino 


717 


718 


381 


Napbtb-1- 
yhnethyl 


3-t-Bu4-OH- 
benzyi 


Propyl 


(2-HO 
ethyl)amino 


602 


603 


382 


naphth-1- 
ylmethyi 


3-t-Bu-4-OH- 
benzyl 


Propyl 


(3-MeO- 
propyl)mino 


630 


631 


383 


naphth-1- 
ylmethyl 


3-t-Bu-4-OH- 
benzyl 


Propyl 


(Tetrahydrofur 
an-2- 

yhnethyT)amin 
0 


642 


643 


384 


naphth-1- 
ylmethyl 


3+Bu-4-OH- 
benzyl 


Propyl 


(cyclohexylmet 
hyl)amino 


654 


655 
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10064] In addition, synthesis oftbe peptide mimetks of fee library of the present 
invention may be accomplished using the General Scheme of [4,3,0] Reverse-Tbro 
Mimetic Library as Mows: 

o 




0 

I* 



p 
m 

M 

-P 

£ [0065] Synthesis of the peptide nnmetics of the tricyclic template libraries of the 
W 

• present invention was accomplished using FlexChem Reactor Block which has 96 well 
O 

US plate by known techniques. In the above scheme 'Pol' represents Bromoacetal resm 

o 

(Advanced ChemTech) and detailed procedure is illustrated bellow. 

0 

ft) Stepl 

[0066] The bromoacetal resin (1.6mmol/g) and a solution of Rl amine m 

DMSO(2M solution) were placed in 96 well Robbmns block (FlexChem). The reaction 
mixture was shaken at 60°C using rotating oven [robbins Scientific] for 12 his. The 
resin was washed with DMF, MeOH, then DCM. 
Step 2 

[0067] A solution of coinmercial available FmocAminoAoids (4eq.), PyBob 
(4eq), HOAt (4eq.)» and DIEA (12 eq.) in DMF was added to the resm. After the 
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reaction mixture was shaken for 1 2 hrs at room temperature, the resin was washed with 
DMF, MeOH, and then DCM. 
Step 3 

(0068) lb the resin swollen by DMF before reaction was added 25% piperidine 
in DMF. After the reaction mixture was shaken &r 30 min at room temperature. This 
deprotection step was repeated again and then washed with DMF, Methanol, then DCM. 
A solution of hyfomm carbamoyl chloride (4 eq.), HOBt (4 eq.), and DIC (4 eq.) in 
DMF was added to the resin. After the reaction mixture was shaken for 12 hrs at room 
temperature, the resin wa3 washed with DMF, MeOH, and then DCM 
Step 4 

[0069] To the resin swollen by DMF before reaction was added 25% piperidine 
in DMF. After the reaction mixture was shaken for 30 min at room temperature. This 
deprotection step was repeated again and then washed with DMF, Methanol, then DCM. 
lb the resin swollen by DCM before reaction was added Ri-isocynate (5 eq.) inDCM. 
After me reaction mixture was shaken fox 12 his at room temperature the resin was 
washed with DMF, MeOH, then DCM. 
StepS 

(0070) The resin was treated with formic acid (1.2 mL each well) for 18 hrs at 
room temperature. After the resin was removed by filtration, the filtrate was 
condensed under reduced pressure using SpeedVac [SAVANT) to give the product as oil. 
These products wore diluted with 50% water/acetonitrile and then ryophilized after 
freezing. 

[0071] Table 3 shows a [43,0] Reverse turn mimetics library which can be 
prepared according to the present invention, of which representative preparation is given 
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in Example 5. 



[Table 3J: Hie [4,3,0] Reverse torn mimetics library 




No 


R2 


R4 




Ri 


MoL 
Weight 


M+H 


1 


Isoamyl 


£ MJti*pn!taiyi j 


Methvl 


Phenyl 


466 


467 


2 


Isoamyl 


A _/~\TJ nXtomA 

tfHjri-pnenyi 


rnCuiyl 


4-M©-T>henvl 


480 


481 


3 


Isoamyl 


*Hdri-pflBnyi 




phenyl 


494 


495 


4 


Isoamyl 


4-OH-phenyi 


methyl 


4-MeO- 
phenyl 


496 


497 


5 


Isoamyl 


4-OH-phenyl 


methyl 


4-CF3-phenyl 


534 


535 1 


6 


Isoamyl 


4-OH-phenyl 


methyl 


Cyclohexyl 


472 


473 


7 


Isoamyl 


4-UH-pnenyi 


mcuiyi 




480 


481 


8 


isoamyl 


4-OH-phenyl 


methyl 




494 


495 


9 


isoamyl 


4-OH-phenyl 


methyl 


4-MeO 
benzyl 


510 


511 


10 


isoamyl 


4-OH-pbenyl 


methyl 


Fhenethyi 


494 


495 


11 


isoamyl 


4-OH-phenyl 


methyl 


Pentyl 


460 


461 


12 


isoamyl 


4-OH-phenyl 


memyl 


Hexyl 


474 


475 


13 


benzyl 


4-OH-phenyl 


memyl 


Phenyl 


486 


487 


14 


benzyl 


4-OH-phenyl 


memyl 


4-Me-phenyl 


500 


501 


15 


benzyl 


4-OH-phenyl 


memyl 


3,5-Mer 
phenyl 


514 


515 


16 


benzyl 


4-OH-phenyl 


methyl 


4-MeO- 
phenyl 


516 


517 


17 


benzyl 


4-OH-phenyl 


methyl 


4-CFrpbenyl 


554 


555 


18 


benzyl 


4-OH-phenyl 


methyl 


Cyclohexyl 


492 


493 


19 


benzyl 


4-OH-phenyl 


memyl 


Benzyl 


500 


501 


20 


benzyl 


4-OHi>henyl 


memyl 


*£> 


514 


515 


21 


benzyl 


4-OHi>henyl 


methyl 


4-MeO- 
benzyl 


530 


531 


22 




4-OH-phenyl 


memyl 


Phenethyl 


514 


515 



Attorney DocketNo: 3705&-0008P1 



23 1 


benzyl < 


*-OH-phenyl 


methyl 


Pentyl 


480 


481 


24 1 


benzyl 


l-OH-phenyl 


methyl 


Hexyl 






25 i 


oaphth-1- 
yimetfryl 


4-OH-pbenyl 


methyl 


Phenyl 


536 


537 


26 


oaphth-1- 
ylmethyl 


4-OH-phenyl 


methyl 


4-Me-phenyl 


550 


551 


27 


naphth-1- 
ylmethyl 


4-OH-phenyl 


methyl 


3,5-Mer 
phenyl 


564 


565 


28 


naphfh-l- 

ylmethyl 


4-OH-phenyl 


methyl 


4-MeO- 
phenyl 


566 


567 


29 


naphth-1- 
vlmethvl 


4-OH-pbenyl 


methyl 


4-CF 3 -phenyl 


604 


605 


30 


naphtb-1- 

vlmethvl 


4-OH-phenyl 


methyl 


Cyclohexyl 


542 


543 


31 


naphth-1- 

vlmfifhvl 


4-OH^phenyl 


methyl 


Benzyl 


550 


551 


32 


naphth-1- 
vfmethvl 


4-OB-phenyl 


methyl 


T 


564 


565 


33 


naphth-1- 
flmetfayl 


4-OH-phenyl 


methyl 


4-MeO- 
benzyl 


580 


581 


34 


naphth-1- 
ylmethyl 


4-OH-phenyl 


methyl 


Phenethyl 


564 


565 


35 


naphth-1"* 
yimethyi 


4-OH-phenyl 


methyl 


Pentyl 


530 


531 


36 


naphfh-1- ■ 
yhnclhyl 


4-OH-phenyl 


methyl 


Hexyl 


544 


545 


37 


cyclohexyhnethy 


4-OB-phenyl 


methyl 


Phenyl 


492 


493 


38 


cyclohexylmetby 


4-OH-phenyl 


methyl 


4-Me-phenyl 


506 


507 


39 


cyclohexylmethy 


4-OH-phenyl 


methyl 


3,5-Mei- 
phenyl 


520 


521 


40 


cyclohexylmethy 


4-OH-phenyl 


methyl 


4-MeO- 
phenyl 


522 


523 


41 


cyclohexylmethy 


4-OH-phenyl 


methyl 


4-CF 3 -phenyl 


560 


561 


42 


cyclohexyhnetby 


4-OH-phenyl 


methyl 


Cyclohexyl 


468 


469 


43 


cyclohexylmethy 


4-OH-phenyl 


methyl 


Benzyl 


506 


507 


44 


cyclohexyhn^by 


4-OH-phenyl 


methyl 




520 


521 


45 


cyclohexylmethy 


4-OH-phenyl ~ 


methyl 


4-MeO- 
benzyl 


536 


537 


46 


cyclohexylmethy 


4-OH-phenyl 


methyl 


Phenelhyl 


520 


521 



45 
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1 


L 












47 ( 

1 


syclohexyhnethy < 

I 


*~OH-phenyi i 


methyl ) 


tentyl 


WO 4 




48 < 

1 


syclohexytmethy 1 
I 


4-OH-phenyl i 


methyl 


iY. ... ,1 

Hexyl 






49 - 


4-methyIbenzyl < 


4-OH-phenyl 1 


methyl 1 


Phenyl 


500 


501 


50 


4-methylbenzyi 


4-OH-phenyl i 


methyl 


4-Me-phenyl 


514 


515 


51 


4-methyIbenzyl 


4-OH-phenyl 


methyl 


3,5-Mer 
phenyl 


528 


529 


52 


4-methylbenzyl 


4-OH-phenyl 


methyl 


4-MeO- 
phenyl 


530 


531 


53 


4-methyIb enzyl 


4-OH-phenyl 


methyl 


4-CF3-phenyl 


568 


569 n 


54 


4-niethylbenzyl 


4-OH-phenyl 


methyl 


Cyclohexyl 


506 


507 


55 


4-metfaylbenzyl 


4-OH-phenyl 


methyl 


Benzyl 


514 


515 


56 


4-methylbenzyl 


4-OH-phenyl 


methyl 




528 


529 


57 


4-methylbenzyl 


4-OH-phenyl 


methyl 


4-MeO- 
benzyl 


544 


545 


58 


4-methytbcnzyl 


4-OH-phenyl 


methyl 


Phenethyl 


528 




59 


4-methyIbenzyl 


4-OH-phenyl 


methyl 


Pentyl 


494 


4ira 


60 


4-methylbenzyl 


4-OH-phenyl 


methyl 


Hexyl 


508 


509 


61 


mpfhracy p ropyl 


4-OH-phenyl 


methyl 


Phenyl 


468 


469 


67 


mcthoxypropyl 


4-OH-phenyl 


methyl 


4-Me-phenyl 


482 


483 


63 


TTiftthoxv Droovl 


4-OH-phenyl 


methyl 


3>Mer 
phenyl 


496 


497 


64 


nwtfaoxyppopyl 


4-OH-phenyl 


methyl 


4-MeO- 
phenyl 


498 


499 


65 


metlioxypropyl 


4-OH-phenyl 


methyl 


4-CFrPhenyl 


536 


537 


66 




4-OH-phenyl 


methyl 


Cyclohexyl 


474 


475 


67 


methoxypropyl 


4-OH-phenyl 


methyl 


Benzyl 


482 


483 


68 


methoyvPTOPvl 


4-OH-phenyl 


methyl 




496 


497 


69 


methoxypiopyl 


4-OH-phenyl 


methyl 


4-MeO- 
benzyl 


512 


513 


70 


methoxypiopyi 


4-OH-phenyl 


methyl 


Phenethyl 


496 


497 


71 


methoxypiopyl 


4-OH-phenyl 


methyl 


Pentyl 


462 


463 


72 


methoxypropyl 


4-OH-phenyl 


methyl 


Hexyl 


476 


477 


73 


phenethyl 


4-OH-phenyl 


methyl 


Phenyl 


500 


501 


74 


phenethyl 


4-OH-phenyl 


methyl 


4-Me-phenyl 


514 


515 


75 


phenethyl 


4-OH-phenyl 


methyl 


3>Mer 
phenyl 


528 


529 


76 


phenethyl 


4-OH-phenyl 


methyl 


4-MeO- 
phenyl 


530 


531 


77 


phenethyl 


40H-phenyl 


methyl 


4-CFrPnenyl 


568 


569 
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78 1 


Dhenethyl 1 


*-OH-phenyl 1 


methyl < 


Cyclohexyl i 


506 


507 


79 i 


ahenethyl i 


t-OH-phenyl i 


methyl ] 


Benzyl 


514 


515 


Of) , 


rdicmAl'Hvl i 

JJlOlUOUlJf i 


tOH-chenvl 5 

T VIA IUMWJ • 


methyl 




528 


529 


81 ] 


phenethyl 


4-OH-phenyl 


methyl 


4-MeO- 
benzyl 


544 


545 


82 


phenethyl 


4-OH-phenyi 


methyl 


Phenethyl 


528 


529 


83 


phenethyl 


4-OH-phenyl 


methyl 


Pentyl j 


494 


495 


84 


phenethyl 


4-OH-phenyl 


methyl 


Hexyl 


508 


509 


8 s 


20- 

bisphenyletfayl 


4-OH-phenyl 


methyl 


Phenyl 


576 


577 


86 


bisnhcnvlethvl 


4-OH-phenyl 


methyl 


4^-Me-phenyl 


590 


591 


87 




4-OH-phenyl 


methyl 


3,5-Mea- 
phenyl 


604 


605 


88 


2,2- 


4-OH-phenyl 


methyl 


4-MeO- 
phenyi 


606 


607 


89 


2a- 

bisphenyletgyi 


4-OH-phenyl 


methyl 


4-CFrphenyl 


644 


645 


90 




4-OH-phenyl 


methyl 


Cyclohexyl 


582 


583 


91 


2> 


4-OH-phenyl 


methyl 


Benzyl 


586 


587 


92 


2,2- 

Dispuenyicuiyi 


4-OH-phenyl 


methyl 


T 


604 


605 


93 


bisphenylethyl 


4-OH-phenyl 


methyl 


4-MeO- 
benzyl 


620 


621 


94 


2£- 

bisphenylethyl 


4-OH-phenyl 


methyl 


Phenethyl 


604 


605 


95 


2> 

bisphenylethyl 


4-OH-phenyl 


methyl 


Pentyl 


570 


571 


96 


2,2- 

bisphenylethyl 


4-OH-phenyl 


methyl 


Hexyl 


584 


585 


97 


naphth-1- 
ylmethyi 


benzyl 


metnyi 


rnenyi 


520 


521 


98 


napbth-1- 
ylmethyl 


benzyl 


methyl 


4-Me-phenyl 


534 


535 


99 


naphth-1- 
yhnethyl 


benzyl 


methyl 


3,5-Mer 
phenyl 


548 


549 


100 


naphth-l- 
ylmethyl 


benzyl 


methyl 


4-MeO- 
phenyl 


550 


551 


101 


naphth-1- 
yhnefliyl 


benzyl 


methyl 


4-CF3-i*enyl 


588 


589 


102 




benzyl 


methyl 


Cyclohexyl 


526 


527 
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^methyl 












103 

• 


lapbtb-l - 
yhnethyl 


benzyl i 


methyl 


Benzyl 


534 


i>35 


104 

■ 


aaphth-1- 1 
ylmethyl 


benzyl 


methyl 


*P 


548 


549 


105 i 


naphth-1- 
ylmethyl 


benzyl 


methyl 


4-MeO 
benzyl 


564 


565 


106 


naphtb-1- 
rhnetfayl 


benzyl 


methyl 


Phenethyl 


548 


549 




napnut-i- 
ylmethyl 


Uvijxijri 


Diethyl 


Pentyl 


514 


515 


108 


naphth-1- 
ylmethyl 


benzyl 


methyl 


Hexyl 


528 


529 


109 


naphth-1- 
ylmetnyl 




methyl 


Phenyl 


498 


499 


110 


naphth-1- 
ylmetnyl 


n 


methyl 


4-Me-phenyl 


512 


513 


111 


napMi-1- 
yimetnyi 




methyl 


3,5-Meor 
phenyl 


526 


527 


112 


naphth-1- 

vlmeifhvl 

Jill IQUIJi 


o 


methyl 


4-MeO 
phenyl 


528 


529 


113 


naphth-1- 
vhnethvl 


0 


methyl 


4-CF3-phenyi 


566 


567 


114 


naphfh-1- 
vfmefhvl 


o 


methyl 


Cyclohexyi 


504 


505 


115 


naphth-1- 

YU-uv>UiJr <! 


n 


methyl 


Benzyl 


512 


513 


116 


napbth-1- 


0 


methyl 


JO 

T 


526 


527 


117 


naphth-1 - 
ylmethyl 


Pi 


methyl 


4-MeO- 
benzyl 


542 


543 


118 


naphth-1- 
yhnethyl 




methyl 


Phenethyl 


526 


527 


119 


naphth-1- 
ylmethyl 


-O 


methyl 


Pentyl 


492 


493 


120 


naphth-1- 
ylmefhyl 




methyl 


Hexyl 


506 


507 


121 


naphth-1 - 
yhnethyl 


naphth-1 -ylmethy 


methyl 


Phenyl 


570 


571 
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122 1 naphth-1- i 
1 yhnethyl 


mphth-1 -ylmethyl I 


nethyl 1 


kMe-phenyl i 


>84 ; 


>85 


123 naphth-1- i 
1 vlmethvl 


iaphth-1 -ylmethyl i 


nethyl \ 


^S-Mei- i 
phenyl 


598 


599 


124 [naphth-1- 1 


aaphArl-ylmethyl i 


nethyl 


*-MeO- < 
henyi 


500 < 


501 


125 1 naphth-1- i 
lvtmefhvl 


tiaphth-1 -yhnethyl i 


methyl 


4-CF 3 -phenyl I 


538 


539 


126 naphth-1- 


naphth-l-yhnethyl ; 


methyl 


Cyclohexyl 


576 


577 


127 naphth-1- 

1 utmimivl 


naphth-l-yhnethyl 


methyl 


Benzyl 


584 


585 


128 naphth-1- 
1 yiiuciUji 


naphth-1 -ylmethyl 


methyl 


JO 

T 


598 


599 


129 1 naphth-1 - 
I yhnethyl 


naphth-1 -ylmethyl 


methyl 


4-MeO 
benzyl 


614 


615 


130 naphth-1- 
ylmethyl 


naphth-l-yimethyl 


methyl 


Phenethyl 


598 


599 


131 naphlh-1- 

1 yhnethyl 


naphth-l-yhnethyl 


memyl 


Pentyl 


564 


565 


132 |naphth-l- 
1 ylmethyl 


naphth-l-ylmethyl 


memyl 


Hexyl 


578 


579 


133 napfatfa-1- 
1 ylmethyl 


cyclohexyhnethyl 
cyclohexylmethyl 


memyl 


Phenyl 


526 


527 


134 lnaphth-1- 
I ylmethyl 


memyl 


4-Me-phenyi 


540 


541 


135 1 naphth-1 - 
lylmethyl 


cyclohexyhnethyl 


memyl 


3,5-Mei- 
phenyl 


554 


555 


136 lnapntn-1- 
1 yhnethyl 




methyl 


4-MeO- 
phenyl 


556 


557 


137 naphth-1- 


cyclohexylmethyl 


memyl 


4-CF 3 -phenyl 


594 


595 


138 |naphth-l- 
yhnethyl 


cyclohexyhnethyl 


methyl 


Cyclohexyl 


532 


533 


139 lnapbth-1- 
vhmethyl 


cyclohexyhnethyl 


memyl 


Benzyl 


540 


541 


140 1 naphth-1 - 
ylmethyl 


cyclohcx>4memyl 


methyl 


JO 


554 


555 


141 naphth-1- 
Mmethyl 


cyclohexyhnethyl 


methyl 


4-MeO- 
benzyl 


570 


571 


142 naphth-1- 
Ivlmethyl 


cyclohexyhnethyl 


memyl 


Phenethyl 


554 


555 


143 1 naphth-1- 

1 yhnethyl t 


cyclohexyhnethyl 


memyl 


Ptntyl 


520 |521 
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144 1 


iaphth-1- < 
[methyl 


^clohexylmethyl 1 


methyl 1 


aexyl i 


534 I 


535 | 


145 


iaphth-1- ' 
yhnethyl 


4-chlorobenzyl i 


methyl 


Phenyl 


554 


555 


146 i 


naphfh-1- 
yhnethyl 


4-chlorobenzyl 


methyl 


4-Me-phenyl 


568 


569 


147 


oaphth-1- 
ynneinyi \ 


4-chlorobenzyl 


methyl 


3>Mer 
phenyl 


582 


583 


148 


oaphth-l- 
ynnetnyl 


4-chlorobenzyi 


methyl 


4-MeO- 
Dhenvl 


584 


585 


149 


naphth-1- 

_ ,1. LILjn YK-i A 

yirnetnyl 


4-chlorobenzyl 


methyl 


4-Ciyphenyl 


622 


623 


150 


naphth-1- 
ylrnethyl 


4-chloiobenzyl 


methyl 


Cyclohexyl 


560 


561 


151 


naphth-1- 
ylmethyl 


4-chlorohenzyl 


methyl 


Benzyl 


568 


569 


152 


naphth-1- 
yrmethyl 


4-chlorohenzyl 


methyl 




582 


583 


153 


naphth-1- 
vlmethyl 


4-chlorohenzyl 


methyl 


4-MeO- 
henzyl 


598 


599 


154 


naphth-1- 


4-chlorobenzyi 


methyl 


Phenethyl 


582 


583 


155 


naphth-1- 
yhnethyl 


4-chlorohenzyl 


methyl 


Penryi 


548 


549 


156 


naphth-l- 
yhnethyl 


4-chlorobenzy! 


methyl 


Hexyl 


562 


563 


157 


naphth-l- 
yimethyl 


methyl 


methyl 


Phenyl 


444 


445 


158 


naphfh-1- 


methyl 


methyl 


4-Me-phenyl 


458 


459 


159 


naphth-l- 
yhnethyl 


methyl 


methyl 


3,5-Mez- 
phenyl 


472 


473 


160 


naphth-1- 
yfrnethyl 


methyl 


methyl 


4-MeO- 
phenyl 


474 


475 . 


161 


naphth-1- 
ylmethyi 


methyl 


methyl 


4-CF3-pnonyl 


512 


513 


162 


naphih-1- 
ylmethyl 


methyl 


methyl 


Cyclohexyl 


450 


451 


163 


naphth-l- 
yhnethyl 


methyl 


methyl 


Benzyl 


458 


459 


164 


naphth-l- 
yhnethyl 


methyl 


methyl 


^0 


472 


473 


165 


naphth-1- 
yhnethyl 


methyl j methyl 


4-MeO- 
benzyl 


488 


489 
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166 1 

3 


iaphth-1- i 
rtmethyl 


nethyl 1 


netbyl 1 


Phenethyl < 


172 


m 


167 i 


iaphth-1- i 


nethyl i 


methyl 1 


Pentyl 


m 


439 


168 i 


iaphth-1- i 
dimethyl 


methyl i 


methyl 


Hexyl 


452 


453 


169 i 

1 


aaphih-1- i 
phnethyl 


isobutyi 


methyl 


Phenyl 


486 


487 


170 


naphth-1- 
ylmethyl 


isobutyi 


methyl 


4-Me-phenyl 


500 


501 


171 


oaphth-1- 

vfmetihvl 


isobutyi 


methyl 


3,5-Mer 
phenyi 


514 


515 


172 


naphth-1- 
vTmethvl 


isobutyi 


methyl 


4-MeO- 
phenyl 


516 


517 


173 


naphih-1- 
vlwefhvl 


isobutyi 


methyl 


4-CTrphenyl 


554 


555 


174 


naphth-1- 


isobutyi 


methyl 


Cyclohexyl 


492 


493 


175 


naphth-1- 
ylmethyl 


isobutyi 


methyl 


Benzyl 


500 


501 


1/0 


n3phth-l- 
ylmethyl 


Toobutvl 


methyl 




514 


515 


177 


naphth-1- 
yhnethyl 


isobutyi 


methyl 


4-MeO- 
benzyl 


530 


531 


178 


naphih-1- 
ylmethyl 


isobutyi 


methyl 


Phenethyl 


514 


515 


179 


naphth-1- 
ybnetbyl 


isobutyi 


methyl 


Pentyl 


480 


481 


180 


naphth-1- 
yhnethyl 

I 


isobutyi 


methyl 


Hexyl 


494 


495 


181 


naphth-1 - 
ybnethyl 


methylmioethyl 


methyl 


Phenyl 


504 


505 


182 


naphth-1 - 
yhnethyl 


Methyhhioefcyl 


methyl 


4-Me-phenyl 


518 


519 


183 


paphflhl* 
ylmethyl 


Me%ltHoetbyl 


methyl 


3,5-Mer 
phenyl 


532 


533 


184 


naphtb-1- 
ylmethyi 


Metbylthioethyl 


methyl 


4-MeO- 
phenyl 


534 


535 


185 


naphth-1 - 
ylme&yl 


Metbyltirioetbyl 


methyl 


4-CF 3 -pbenyl 


572 


573 


186 


naphnVl- 


MetoyKtioethyl 


methyl 


Cyclohexyl 


510 


5lT~' 


187 


napbth-1- 
ylmethyl 


Methyhhicethyl 


methyl 


Benzyl 


518 


519 
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188 


naphth-1- 
ylmethyl 


Methylrlrioethyl 


methyl 


*P 


532 


533 


189 


naphth-1- 
ylmethyl 


Methyltrrioethyl 


methyl 


4-MeO- 
benzyl 


548 


549 


190 


Naphfh-1- 
ylmefhyl 


Methyhhioethyl 


methyl 


Phenethyl 


532 


533 


191 


Naphth-1- 
ylmethyl 


MerhyKMoethyl 


methyl 


Pentyd 


498 


499 


192 


Naphth-1- 
yhnetbyl 


Methylthioethyl 


methyl 


Hexyl 


512 


513 



[0072] In a further aspect of this invention, methods for screening the libraries 



for bioactivity and isolating bioactive library members are disclosed The libraries of the 
present invention may be screened for bioactivity by a variety of techniques and 
methods. Generally, the screening assay may be performed by (1) contacting a library 
with a biological target of interest, such as a receptor; and allowing binding to occur 
between the mtmetics of the horary and the target, and (2) detecting the binding event 
by an appropriate assay, such as by the calorimetric assay disclosed by Lam et aL. 
(Nature 354:82-84, 1991)orGrimiiiskietal (Biotechnology 12:1008-1011, 1994) (both 
of which are incorporated herein by reference), hi a preferred embodiment, the library 
members are in solution and the target is immobilized on a solid phase. Alternatively, 
the library may be immobilized on a solid phase and may be probed by contacting it 
with the target in solution. 

[0073] It is found in the present invention that the compound of general formula 
(1), especially the compound of general formula (VI) can inhibit OTP-mediated 
transcriptional activation in cancer cells by specifically binding to CBP, and it is 
supported by immunoprecTpitation of CBP of SW480 cells with the compound of the 
present invention. Compound of the present invention also inhibits stirvivin 
expression in SW480 cells, and therefore inhibits oncogenic activity in cancer cells. 
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Thus, the compound of the present invention can be used for inhibiting cancer cells, and 
thus would be useful for the regulation of cell growth. Supporting such results, 
compound of the present invention further shows (hat it can induce caspase-3 activation 
in SW480 cells, and therefore inducing the apoptotic activity in cells. Thus, the 
cxjrnpound of the present invention can be also advantageously used for inducing 
apoptosis in cells. 

[00741 In another aspect of the present invention, a phannaceatical composition 
containing fee compound having fee general formula (I), especially fee compound of 
general formula (VI) is disclosed For the preparation of the pharmaceutical 
p compodtion corrtaining the present compounds, a skilled person in the art can use 

jg publicly known knowledge and techniques winch are known in the pertinent art 

£ Generally known varieties of carriers and other additives are used for the preparation of 

y the cennposition of the present invention. The composition containing fee impound 

q ofgpnend formula (I), especially fee corrnTOund 

q treatment of disorders modulated by Wnt signaling pathway, especially cancer, more 

p especially colorectal cancer. 

^ [0075] In another aspect of the presort invention, a method for inheriting fee 

growth of tumor cell in a subject in which the method ccmrprises adrninistering to a 
tumor cell a safe and effective amount of the connpounds of fee present invention is 
disclosed The composition containing such compounds also can be used for the 
inhibition of tumor cells. Thus* this method can be useful to treat cancer in a 
mammalian subject It can be advantageously used for treating colorectal cancer. 
(00761 In another aspect of the present invention, a method for treating a 
disorder modulated by Wnt signaling pathway in which the method comprises 
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administering to a patient a safe and effective amount of the compounds having general 
formula (I), especially the compound of general formula (VI) is disclosed 
Pharmaceutical composition containing the compound of the present invention can be 
also used for tins purpose. Inthiscormecticm, itte 

the comr»unds having general formula (I), especially the compound of general formula 
(VI) or the pharmaceutical composition containing thereof can be useful for the 
treatment of disorder modulated by TCF4 - 0 catenin - CBP complex, which is believed 
to be responsible for irrrtkting the overexrwession of cancer cells related to Wnt 
signaling pathway. Urns, it is another aspect of the present invention to provide a 
method for the treatment of disorder modulated by TCF4 - 0 catenin - CBP complex, 
using the conrpounds having the general formula Ofc especially the compound of 
general formula (VI). 

[0077] Further; because the treatment of cancer is also closely related to 
inducing apoptosis in cancer cells in a subject, the present invention is also directed to a 
method of inducing apoptosis in cancer cells using the compounds of general formula 
(I), especially the compound of general formula (VI). 

[00781 It has been known tram previous art that 5-FU [Fluorauracil; 5-fluoro- 
2,4(1H, 3H)i>yi™dmedione] can induce apoptosis in cultured oral cancer cells (D. 
Tong et al„ Oral Oncology 36, 2000 236-241). Further, it is also known that colon 
cancer has a sensitivity to 5-FU (D. Arango el el, Cancer Research 61, 2001 4910- 
491 5). In the present invention, therefore, the omrbination of 5-FU having established 
anti-cancer activity and the coirrpounds of formula (I), especially the compound of 
general formula (VI) of the present invention is prepared and tested against SW480 cell 
hues. As a result, it is found that the combination of 5-FU with the conrpounds of the 
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present invention, especially TCF4 compound, has a remarkable effect for inhibiting 
cancer cell growth such as SW480 cells. 

[0079] Therefore, it is yet another aspect of the present invention to provide a 
mefliod of treating cancer, which comprises administering to a subject a safe and 
effective amounts of the compound having formula (I) of Claim 1, especially the 
compound of general formula (VI), together with other anti-cancer agent such as 5-Fu. 
[0080] The following non-limiting examples illustrate the compound, 
composition, and methods of use of mis invention. 

Preparation Example 1 : Preparation of (A^Fxno^-R3-hy<h^o)-acetic acid 
(1) Preparation of A^Fmoc^-Methyi Hydrazine 

H 

H 

[0081] 2 L, two-neck, round-bottomed-flask was fitted with a glass stopper and 

a calcium tube. A solution of me%lhydrazine suHate(20 g» 139 mmol) in THF(300 mL) 
was added and a solution of DiBoc(33 g, 153 mmol) in THF was added. Sat Sodium 
bicarbonate aqueous sohition(500mL) was added dropwise via addition funnel over 2 
his with vigorous stirring. After 6 m; A solution of Fmoc-Cl (39 g, 153 imnol) in THF 
was added slowly. Resulting suspension was stirred for 6 fars at 0°C. The mixture was 
extracted with EA(500 mL) and the organic layer was retained The solution was dried 
with sodhrrn sulfate and evaporated in vacuo. The next step was proceeded without 
purification. 

[0082] 1 L, two-necked, tound-bottom-flask was fitted with a glass stopper and 
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a calcium tube. A solution of reaction mixture in MeOH(300mL) was added and a cone. 
HC1(30 ml* 12 N) was added slowly via addition funnel with magnetic stirring in ice 
water bath and stirred overnight The mixture was extracte d with EA ( 1 000 mL) and the 
organic layer was retained The solution was dried with sodium sulfate and evaporated 
in vacuo. The residue was purified crystallization with n-hexane and EA to give 
product(3Z2g,83%). 

[0083] 1HNMRPMSO-D6) 8 7.90~7.88(d, J=6 Hz, 2H,), 8 7.73-7.70(4 J±9 



Hz, 2H,), 7.44~731(m, 4H), 4.52~4.50(d, 7=6 Hz, 2H), 431~4.26(t, 7=6 Hz, 1H), 
2.69&1H) 



reflux condenser connected to a calcium tube. A solution of N-Fmoc-JV-Methyl- 
Hydrazine (20 g, 75 rnrnol) in toluene(300 mL) was added. A solution of t-butylbxomo 
acetate (22 g, 111 rnrnol) in toluene(50mL) was added slowly. CS2CO3 (49 g, 149 mmol) 
was added slowly. Nal (11 g, 74 mmol) was added slowly with vigorous stirring. The 
reaction mixture was stirred at reflux temperature over 1 day. A mixture was filtered and 
extracted the organic layer with ethyl acctate{BA] (500 mL). The solution was dried 
with sodium sulfate and evaporated in vacuo. The product was purified by 
chromatography with hexane : EA = 2 : 1 solution to give prodnct(19.8 g, 70 %). 
[0085] l HNMR(CDCl3-dO 8 7.78-7 J5(d, 7=9 Hz, 2H,), 8 7.61~7.59(d, 7=6 Hz, 
2H,), 7.43~7.26(m, 4H), 4.42-4.40(d, 7=6 Hz, 2H), 4.23 (b, IH), 3.57 (s, 2H), 2.78(s, 
3H),L50(s,9H) 




ester 




H 



[0084] 



1 L, two-necked, round-bottom-flask was fitted with a glass stopper and 
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(3) Preparation of (iV-FirK)J>iV , -m^l-hydrazino>acetlc acid 

Fatt ^ N J r v v ^X 0H 
H 

[0086] 1 L, two-neck, lound-bottomeoVflask was fitted with a glass stopper and 
reflux condenser connected to a calcium tube. (jV^Ftnoc-iVMn^ 
acid t-buiyl ester (20 g, 52 mmol) was added A solution of HQ (150 mL, 4 M solution 
in dioxane) was added slowly with vigorous stirring in an ice water bath. The reaction 
mixture was stirred at RT over 1 day. The solution was concentrated completely under 
reduced pressure at 40 °C The saturated aq. NaHCCb sohition(100 mL) was added 
and the aqueous layer was washed with diethyl ether(100 mL). The cone. HQ was 
dropwised slowly at 0 °C(pH 2-3). The mixture was extracted and the organic layer was 
retained (500 mL, MC> The solution was dried with sodium sulfate and evaporated in 
vacuo. The residue was purified by recrystallization with n-hexane and ethyl acetate to 
give prodnct(12 g, 72 %), 

[0087] ] HNMR(DMSOd6) 5 12.38(s, 1H), 8.56(b, 1H), 7.89~7.86(d, >9 Hz, 

2H,), 6 7.7<K7.67(d, >9 Hz, 2H,), 7.43~7.29(m, 4H), 4.29~4.27(d, J=6 Hz, 2H), 
425-420 ft J^6 Hz, 1H), 3.47 (s, 2H), 256(3, 3H) 

Preparation Example 2 : Preparation of (^Moc-Ar-R r hydiazino>acetic acid 
(1) Preparation of (/Y T -Metiioxycarbonyl-hydrazino>acetic acid ethyl ester 




H 



[0088] The methyl carbazate(50g, 0.55mol) was dissolved in DMF(300mI), and 

then ethyl bn>moacetate(68ml, 0.555mol), potassium carbonate(77g, 0.555mol) were 
added to the reaction vessel The mixture was wanned to 50°C for 5hrs. After the 
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reaction was completed, the mixture was filtered, and diluted with EtO Ac, and washed 
with brine(3 times). Hie crude product was purified by cohmm(eluent : Hex/EtOAc = 
4/1). 

Pdt : 72g (colorless oil) 

(2) ^V-RriV-metrioxycarbonyl-hydrazinol-acetlc add ethyl ester 

H 

[0089] The ethyl ester(i0g, 0.05 mol) , potassium carb<raate(6.9g, O.OSmol), and 
Ib-bxomide(14.1g > O.Ootnol) were dissolved in DMF(200ml), and The mixture was 
warmed to 50°C for 5hra After the reaction was completed, the mixture was filtered, 
and diluted with EA» and washed with brme(3 times). The crude product was purified 
by Chromatography, (ehient : Hex/EtOAc = 4/1). 

(3) [A^RT-A^-metlwxycarbonyl-hydrazinol-acetic add 

H 

[00901 The alkylated ethyl ester(9.5g, 0.03mol) was dissolved in THF/water(i/l, 
ml), and added 2N NaOH(283mI) solution at 0°c. The mixture was stirred at RT for 2h 
After the starting ester was not detected onUV, the solution was diluted with EA, then 
separated. The aqueous layer was acidified to pH 3-4 by IN HC1, and the compound 
was extracted by DCM(3 times). The combined organic layer was dried over MgS04, 
and evaporated to give a yellow solid. 
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EXAMPLE 1 

ffl Preparation (rfTZ-Moc-i^-be^ 

[0091] This compound was prepared according to literature procedure. 

(Cnegufllaume et al., Synlett 2000, 3, 331) 

m Preparation of 1 -MetTK>xvcarboiwf-^ 

Me 




[0092] The bromoacetal resin (60 mg, 0.98 mmol/g) and a solution of benzyl 

amine in DMSO (2.5 ml, 2 M) were placed in vial with screw cap. The reaction mixture 
was shaken at 60 °C using rotating oven [Robbins Scientific] for 12 h. The resin was 
collected by filtration, and washed with DMF, (hen DCM 

[0093] A solution of Fmoc^amne (4 equiv.), HATU [PerSeptive Biosystems] (4 

equiv.), and DIEA (4 equiv.) in NMP (Advanced ChemTech) was added to the resin. 
After the reaction mixture was shaken for 4 hrs at room temperature, the resin was 
collected by filtration and washed with DMF, DCM, and men DMF. 
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[0094] To the resin was added 20% piperidme in DMF. After the reaction 
mixture was shaken for 8 min at room temperature, the resin was collected by filtration 
and washed with DMF, DCM, and then DMR 

[0095] A solution of i/-Moc-^4wi^^ydrazinog^ine (4 equiv.), HOBT 

[Advanced ChemTech] (4 equiv.), and DIC (4 equiv.) in DMF was added to the resin 
prepared above. After the reaction mixture was shaken for 3 hrs at room temperature, 
the resin was collected by filtration and washed with DMF, DCM, and then MeOH. The 
resin was dried in vacuo at room temperature 

[0096) The resin was treated with formic acid (2.5 ml) for 18 hrs at room 
temperature. After the resin was removed by ffltratkm, the filtrate was condensed under 
reduced pressure to give the product as an oil. 

[0097J ! H NMR (400 MHz, CDCfe) 8 ppm; 1.51 (d, 3H), £99 (m, 1H), 3.39 (d,. 

1H), 3.69 (m, 1H), 3.75 (m, 1H), 3.82 (s, 3H), 4.02(d, 1H), 4.24 (d, 1H), 439 (d, 1H), 
4.75 (d, 1H), 5.14 (q, 1H)> 5.58 (dd, 1H), 7.10-738 (m, 10H). 

EXAMPLE 2 

f n Preparation of A^ffmoc-T^me^ ^hlm-idf* 




[0098] An ice-cooled biphasic mixture of N-Methyl hydrazine carboxylic acid 

9H-Fluoien-9-ylmethyl ester (107 mg, 0.4 rnmol) in 15 ml of CH2CI2 and 15 ml of 
saturated aq. NaHCOs was rapidly stirred while a 1 S3 M phosgene in toluene (1 .03 ml, 
2 mmol) was added as a single portion. The reaction mixture was stirred for 30 min, the 
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organic phase was collected, and the aqueous phase was extracted with CH2CI2. The 
combined organic layers were dried over MgSO-4, filtered, and concentrated under 
reduced pressure to afford 128 mg (97 %) of carbamoyl chloride as a foamy solid. 
[Caution: Phosgene vapor is highly toxic-use hood] This product was used tor the 
following solid phase synthesis without further purification. 
(2) Preparation of 2^Dirne%l-74>eirzyH^ 
a]pyrazme-l-carboxylic acid benzyiarnide 




Exampfe 2 :R R^CHj 



[0099] The bromoacctal resin (30 mg, 0.98 mmol/g) and a solution of benzyl 
amine in DMSO (1.5 ml, 2 M) were placed in vial with screw cap. The reaction mixture 
was shaken at 60 °C using rotating oven [Robbins Scientific] for 12 k The resin was 
collected by filtration, and washed with DMF, then DCM. 

[0100] A solution of Firwc-alarrine (3 equiv.X HATU [PerSeptive Biosystema] 
(3 equi v.) , and D1EA (3 equiv.) m NMP (Advanced ChemTech) was added to the resin. 
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After the reaction mixtuie was ahato 

collected by filtration and washed with DMF, DCM, and then DMF. 
- [0101] To the resin was added 20% piperidine in DMF. After the reaction 

mixture was shaken for 8 min at room temperature, the resin was collected by filtration 
and washed with DMF, DCM, and then DMF. 

[0102] A solution of tf^moc-rVnuie^ chloride (5 equiv.) 

obtained in the above step (1), DIEA (5 equiv.) in DCM was added to the resin prepared 

above. After the reaction mixture was shaken for 4 hrs at room temperature, the resin 

was collected by filtration and washed with DMF, DCM, and DMF. 

[01 03] To the resin was added 20% piperidine in DMF (10 ml for I g of the 

resin). After the reaction mixture was shaken for 8 min at room temperature, the resin 

was collected by filtration and washed with DMF, DCM, and then DMF. 

[0104] The resin was treated with a rnrxture of benzyl isocyanate (4 equiv.) and 

DIEA (4 equiv.) in DCM for 4 tors at room tenrperature. Then, the resin was collected 

by filtration and washed with DMF, DCM, and then MeOIL The resin was dried in 

vacuo at room tenrperature. 
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I0105J Hie resin was treated withformic arid for 14 his at room temperature. 
After the resin was removed by filtration, the filtrate was condensed under reduced 
pressure to give the product as an oiL 

[01061 'H NMR (400 MHz, CDCb) 5 ppm; 1.48 (d, 3H), 2.98 (s, 3H), 3.18 (m, 
IB), 3.46 (m, IK), 4.37^.74 (m, 5H), 5.66 (dd, 1H), 6.18 (m, 1H), 7.10-7.40 (m, 10H). 
[0107J EXAMPLE 3 

IWaratjpn of 2,$J-TrimeQrvl-3^ 
caifaoxviic acidhenzylimiiffft 

10108] The title compound is pn*>a^ same procedure with 

Example 2. 

[0109J >H NMR (400 MHz, CDCb) 8 ppm; L48 (d, 3HX 259 (s, 3H), 3.03(s, 
3H), 338 (m, 1H)> 3.53 (dd, lEfc 436 (dd, 1H), 4.52 (q, 1H), 4.59 (dd, 1H), 5.72 (dd, 
1HX 6.19 (br.t, 1HX 7.10-7.38 (m, 5H). 

[0110] EXAMPLE 4 

PrcP^ 0 * — of frMe^S^fr-hvdtox^^ 
hexahvdro4K2.4]trifl^ acid jaggflamifc 

[0111] The hromoacetal resin (30 mg, 0.98 mmol/g) and a solution of 
narAmyhnethylaniinem 
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reaction mixture was shaken at 60 °C using rotating oven [Rabbins Scientific) for 12 h. 
The resin was collected by Stolon, and washed with ^ 
[0112] A solution ofFmoc-Tyr(OBut)-OH (3 eq.), HATU [PerSeptive 
Biosystems] (3 eq.), and DIEA (3 eq.) in NMP (Advanced ChemTech) was added to the 
resin. After the reaction mixture 

collected by filtration and washed with DMF, DCM, and then DMF. 

[0113] To the resin was added 20% piperidine in DMF. After the reaction 

luialkii* was shaken for 8 inmtf 

and washed with DMF, DCM, and then DMF. 

[0114] A solution of /^-Finoc-^^ethyl-liydrazh«^arbonyl chloride (5 eq.), 
DIEA (5 eq .) in DCM was added to the resin prepared abom After the ieac^ 
was shaken for 4 hrs at room tenrperature, the resin was collected by filtration and 
washed with DMF, DCM, and DMF. 

[0115] To the resin was added 20% piperidine in DMF (10 ml for 1 g of the 
resin). After the reaction mixture was shaken tor 8 min at room temperature, the resin 
was collected by filtration and washed with DMF. DCM, and then DMF. 
[01 16J The resin was treated wife a mixture of benzyl isocyanate (4 eq.) and 
DIEA (4 eq.) in DCM for 4 his at room temrjerature. Then, the resin was collected by 
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filtration and washed with DMF, DCM, ami tfcmMeOH, The resin was dried in vacuo 
at room temperature. 

[0117] The resin was treated with fonnk add for 14 hrsatioom temperature. 
After the resin was removed by filtration, the filtrate was condensed under reduced 
pressure to give the product as an oil 

101 18] ! H MMR (400 MHz, CDCfe) S ppm; 2.80^98 (m, 5H), 321-3.37 (m, 

2H), 4J22r4.SZ (m, 2H), 4.59 (t, 1H), 4.71 (d, 1H), 5.02 (dd, 1H), 5.35 (d, 1H), 5.51 (d, 
1H), 6.66 (t, 2H), 6.94 (dd, 2H), 7.21-3.21 (m, 12H)i 

[0119] EXAMPLE 5 

Preparati on of 2-Metrry|^^ 

pfyiazmofa^jri^tri ^^ flg fri htrn gylamide 

(0120] The bromoacetal resin (60 mg, 0.98 mmol/g) and a solution of naphthyl 

amine in DMSO (15 ml, 2 M) were placed in vial with screw cap. The reaction mixture 

was shaken at 60 °C using rotating oven [Robbins Scientific] for 12 h. The resin was 

coUectedby filtration, and washed with DMF, then DCM. 

[0121] A solution of Fmoc- Tyr(OBut)-OH (4 eq.), HATU [PerSeptive 

Biosystems] (4 eq.), and DIEA (4 eq.) in NMP (Advanced ChemTech) was added to the 



65 



Attorney Docket No: 37058-0008 PI 



resin. After the reaction mixture was shaken for 4 hrs at room temperature, the resin was 
collected by filtration and washed with DMF, DCM, and then DMF. 
[0122] To the lesin was added 20% piperidine in DMF. After the reaction 
mixture was shaken for 8 min at room temperature, the resin was collected by filtration 
and washed with DMF, DCM, and ten DMF. 

10123] A solution of//^Moc-fl°4>e^ (4 eq.), HOBT 

[Advanced ChemTech] (4 eq.), and DIC (4 cq.) in DMF was added to the resm prepared 
above. After the reaction mixture was shaken for 3 hrs at room temperature, the resin 
wascoHe^byffltrat^ 

added 20% prperidine in DMF (10 ml for 1 g of the resin). After the reaction mixture 
was shaken for 8 min at room temperature, the resin was collected by filtration and 
washed with DMF, DCM, and men DMF. 

[0124] The resin was treated with a mixture of benzyl isocyanate (4 eq.) and 

DIEA (4 eq.) in DCM for 4 hrs at room temperature. Then, the resin was collected by 
filtration and washed with DMF, DCM, and then MeOR After the resin was dried in 
voc^atroomternrjei^ 

room temperature. The resin was removed by filtration, and the filtrate was condensed 
under reduced pressure to give the product as an oil 
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I0125J , Hl^(400MH^CDCl 3 )8ppm;Z73(s,3H),3.13(d, 1H), 331-3.38 

(rh, 3H), 3.55 (d, 1H), 3.75 (t 1H),4.22 (dd, 1H),4.36 (dd, 1H). 479 (d, lfifc 532 (t, 
1H), 5.47 (m, 2H), 6.68 (d, 2H), 6.99 (d, 2H), 7.21-S\21 (m, 12H); 
MS(m/z,BSI) 564.1 (MH*) 586.3 (MNa*). 
[0126] EXAMPLE 6 

Bioassay for the measurement of IC50 against SW480 cells of the following compound 
(Test compound has been prepared in the Example 4.): 




[0127J SW480 cells were transfected with the usage of Superfect™ transfect 
reagent (Qiagen, 301307). Cells were tiypsinized briefly 1 day before transfection 
and plated on 6 wen plate (5 x10 s cells/well) so that they were 50-80% confluent on the 
day of transection. Four rmcrograrn (TOPFIash) and one microgram (pRL-null) of 
DNAs were diluted in 150 ul of serunvfiee medium, and 30 pi of Superfect™ transfect 
reagent was added. The DNA-Superfect rrnxture was incubated at room temperature 
for 1 5 min, after that 1 ml of 10 % EBS DMEM was added to this complex for an 
additional 3 hrs of menbatkm. While complexes were fcrrmng, cells were washed with 
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PBS twice without antibiotics. The DNA- Superfect™ transfect reagent complexes 
were applied to the cells before incubating at 37 °C at 5 % CO* for 3 h. After 
incubation, recovery medium with 10 % FBS was added to bring the final volume to 
1.18 ml. After 3 hrs incubation, the cells were harvested and reseeded to 96 well plate 
(3 x 10 4 cells/well). After overnight incub ation at 3 7 °C at 5 % CO* the test 
compounds were treated for 24 hrs. Finally, the activity was checked with lucijferase 
assay (Promega, B1960). 

(0128) Fig. 1 illustrates the results of the measurement of IC50 of the above 
compound for SW480 cells. 

[0129] It will be appreciated mat, although specific embodiments of the 
invention have been described herein for the purposes of illustration, various 
modifications may be made whTioutdepartrngfiromfo 
Accordingly, the invention is not limited except by the appended claims. 
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We claim: 

1. A compound having the following general formula (I): 

wherein A is -(CHR3)- or -<C=0)-, B is -{CHR4)- or -(OOh D is -(CHR5)- or -<00)-, 
Bis-(2R«)- or-(C=0>-, G k-&R 7 )r, -(CHR 7 >(NR S > > -(C=0>(XR»h or -(C=0)- , W 
is -Y(C=0>, -(C=0)NH-, -(SOz)- or nothing, Y is oxygen or sulfur, X and Z are 
independently nitrogen or CH, w=0 or I; and Ri, R2, R3, R4, R4, R5, R7, Rg and R9 are 
the same or different and independently selected from an amino acid side chain moiety 
or derivative thereof, the remainder of the molecule, a linker and a solid support, and 



2. The compound of claim 1 , wherein Ri, R 2 , Rj, R*. R5, R«, R 7 , Rg and R, are 



CMafeylguaridmoCwalkyl, diQ^alkylguanidino-Cijalkyl, anudmoC«alkyl,Ci. 
^lanridmoCwalkyl, diCi4aftylaim<ImoCi < alkyl, djalkoxy, Phenyl, substituted 
phenyl(where the substituents are independently selected from one or more of amino, 
anridino, guanidine, hydrazine, amidrazonyl, Q^lkylamino, Ci^dialkylanrino, halogen, 
perfluoro C M alkyl, Ci^alkyl, Q jalkoxy, mtro, caiboxy, cyano, sulfmyl, or hydroxyl), 
benzyl, substituted benzyl (where the substituents on the benzyl are independently 
selected from one or more of amino, anridino, guanidmo, hydrazino, amidrazonyl, Ci- 
4alkylammo, Ci^dialkylammo, halogen, perfluoro Ci^ialkyi, Cioalkoxy, nitro, caiboxy, 
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cyano, sulfuryl, or hydroxy!), naphthyl, substituted naphthyl(where the substituente are 
independently selected from one or more of amino, amidino, giiamdine, hydrazine, 
amidrazonyl, Ci-4aIkyiamino, Cwdialkylainino, halogen, perfluoro Cualkyl, Ci4alkyl, 
Ci.3alkoxy, m'tro, carboxy, cyano, sulfuryl, or hydroxyl), bis-phenyl methyl, 
substituted bis-phenyl methyl(where the substituents are independently selected from 
one or more of amino, amidino, guanidine, hydrazine, amidrazonyl, C^alkylamino, C|. 
4dialkylamino, halogen, perfluoro Ci^alkyl, Ci^aDcyl, Cwalkoxy, nitro, carboxy, 
cyano, sulfuryl, or hydroxyl), pyridyl, substituted pyridyl, (where the substituents are 
independently selected from one or more of amino amidino, guanidino, hydrazino, 
amidrazonyl, Ci^alkylamino, Ci^dialkylammo, halogen, perfluoro C w alkyi, Cj^alkyl, 
CwaBcoxy, nitro, carboxy, cyano, sulfhryl, or hydroxyl ), pyridylCi^lkyi, substituted 
pyridylCi^alkyl (where me pyridine substrtnenfe are independently selected from one or 
more of amino, anridino, guanidino, hydrazino, amidrazonyl, Ci-oalkylanuno, Ci- 
idialkylammo, halogen, perfluoro C M a!kyl, Ci^alkyl, Ci^alkoxy, nitro, carboxy, cyano, 
sulfuryl, or hydroxyl), pyriniidylCt^alkyl, substituted pyrirnidylCi^alkyl (where the 
pyrimidine substituents are independently selected from one or more of amino, amidino, 
guanidine, hydrazine, amidrazonyl, Ci^alkylamino, Ci^dialkylanrino, halogen, 
perfluoro Ci^aflcyl, Ci ^jalkyi, C^alkoxy or nitro, carboxy, cyano, sulfuryl, or hydroxyl), 
triazin--2->1-Ci^aIkyl, substituted triazu>2-yl-Ci^alkyl (where the triazine substituents 
are independently selected from one or more of amino, amidino, guanidine, hydrazine, 
amidrazonyl, Ci^alkylamino, Ci-tfalkylarnmo, halogen, perfluoro d-oilkyl, Ci^alkyl, 
Cj.3alkoxy, nitro, carboxy, cyano, sulfuryl, or hydroxyl), imidazoCi^alkyl, substituted 
imidazol Cualkl (where the imidazole sustituents are independently selected from one 
or more of amino, amidino, guanidine, hydrazine, amidrazonyl, Ci^aTkylamino, C\. 
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4dialkylammo> halogen, perfhioio Chalky!, CuaUcy), C M aIkoxy, nitro, caiboxy, cyano, 
sulfuryl, or hydroxyl), imidazoliBylCi^allc/U N^dnwpiperazh^^^ 
hydroxyC w alkyl, Ci-salkylaminoCi^liyl, bydroxyCMaikyl Ci^alkylaminoC 2 ^aUryrl, 
Ct^dialkyiaminoC^alkyl, NnamidmopiperidmylCi^alkyl and 4-anrinocyclohexylCo. 
2alkyl; 

3. The compound of claim 1 wherein A is -{CHR3H B is -{0=0)-, D is - 
(CHR5H E is -(C=OK G is -(XR 7 V, and the compound has the following general 
fofmnla(II): 



(OOH E is -(ZR6K G is -(OOHXR9K and the compound has the following general 
formula (DO): 



wherein Ri, R3, R4, R& R& W and X are as defined in claim 1, Z is nitrogen or CH 
(when Z is CH, then X is nitrogen). 




wherein Ri, R* R3, R& R* W, X and n are as defined in claim 1. 



4. The compound of claim 1 wherein A is -(C=0>, B is -(CHR4) D is - 
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S 
P 

£0 




5. The compound of claim 1 wherein A is -(CM))-, B is -(CHR*)-, D is - 
(CK)>, E is -(ZR*)-, G is (XRi)tr* and the compound lias the following general 
formula (IV): 



wherein Ri, Ra, R* R& R7, W, X and n are as defined in claim 1 , and Z is nitro gen or 
CH (when Z is nitrogen, then n is zero, and when Z is GH, then X is nitrogen and n is 
not zero). 

6. The annpound of claim ^ 
jomedtoasohdsinTportorsoKd 

7. The compound of claim 3 wherein Ru R* R^ R*, R 7 , Rs or R9 is 
joined to a solid support or solid support derivatives. 

8. lhe compound of claim 4 wherein Ri , R2. R3> Ri> R$, R«> R7, Rs or R 9 is 
joined to a solid support or solid support derivatives. 

9. The compound of claim 5, wherein the compound has the following general 
formula (VI): 
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wherein, R. is abicyclic aryl group having 8 to 11 ring members, which may have 1 to 
3 heteroatoms selected from nitrogen, oxygen or sulfur, and is a monocyclic aryl 
group having 5 to 7 ring members, which may have 1 to 2 heteroatoms selected from 
nitrogen, oxygen or sulfur, and aryl ring in the compound may have one or more 
substituents selected from a group consisting of halide, hydroxy, cyano, lower alkyl, and 
lower alkoxy group. 

10. The compound of claim 9, wherein R* is naphthyl, qmnolinyl or 
isoqumolinyl group, and Rb is phenyl, pyridyl or jnperidyl, all of which may be • 
substituted with one or more substituents selected from a group consisting of halide, 
hydroxy, cyano, lower alkyl, and lower alkoxy group. 

11. The compound of claim 9, wherein R« is naphthyl, and Rb is phenyl, which 
may be substituted with one or more substituents selected from a group consisting of 
halide, hydroxy, cyano, lower alkyl, and lower alkoxy group. 

12. A pharmaceutical composition comprising a compound of claim 1 and a 
pharmaceutical^ acceptable carrier. 
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13. A pharmaceutical composition comprising a compound of claim 9 and a 
pharmaceutical ty acceptable carrier, 

14. A method for inhibiting the growth of tumor cell in a mammalian 
subject, the method comprising administering to a tumor cell a safe and effective 
amount of the compound of claim 1. 

15. A method for inhibiting the growth of tumor cell in a ™rnnmK ff n 
subject, the method comprising administering to a tumor cell a safe and effective 
amount of the compound of claim 9. 

16. A method according to Claim 14 in which the tumor cell is colorectal 

cells. 

17. A method according to Claim 15 in which the tumor cell is colorectal 

cells. 

18. A method of treating cancer comprising administering to a subject safe 
and effective amounts of the compound of Claim 1 and of 5-FU. 

19. A library of compounds, comprising at least one compound of claim 1 . 

20. A method of identifying a biologically active compound, comprising 
contacting the library of claim 1 9 with a target to detect or screen the biologically active 
compound. 
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ABSTRACT 

[0130] Confonnationally constrained compounds which mimic the secondary 

structure of reverse-turn regions of biologically active peptides and proteins are 

disclosed. Such reverse-turn mimetic structures have utiKty over a wide range of 

fields, including use as diagnostic and merapeutic agents. Libraries contaimng the 

reverse^um mimetic structures of mis nrverrtion are also disclosed as well as methods 

q ^screein^ me same to identify ^ 0 
O 

m relates to the use of such compounds for inlribitiiig or treating (iisorders modulated by 

^ Wrrt^gnaring pathway, such as cancer; especially colorectal cancer 
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I. Basis of the report 



With regard to the dements of the international application:* 
1^) the international application as originally filed. 
1^1 the description: 

pages 1-43 as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 

£3 the claims: 
pages 44-60 



pages NONE 



pages NONE 



pages NONE 



_t as originally filed 

as amended (together with any statement) under Article 19 
__, filed with the demand 

filed with the letter of 



i the drawings.- 
pages 1-13 



NONB 



pages NONE 



± as originally filed 

, filed with the demand 

, filed with the letter of 



the sequence listing part of the description: 
pages NONB x as originally filed 



pages NONE 



pages NONB 



, filed with the demand 
j, filed with the letter of 



2. With regard to the language, all the dements marked above were available or furnished to this Authority in the 
languages which the mteni^^ 

These elements were available or furnished to this Authorn^ which is: 

(Z the language of a translation furnished for the purposes of international search (under Rule23.1(b)). 
L_ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary exaniimtioii(iinder Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino add sequence disclosed in the international application the 
mternational rn-elmiinary exanimatiou was carried out on the basis of the sequence listing: 
_ contained in the international application in printed form. 

tiled together with the international application in computer readable form. 
= furnished subsequently to this Authority in written form. 
_ furnished subsequently to this Authority in computer readable form. 

_J The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished 6 

4. O The a m en dment s have resulted in the cancellation o£ 

= the description, pages NONB 
the claims, Nos. NONB 



I I the drawings, sheets/fig NONE 

5. □ ^isnp»rt has been establish^ 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 702(c)).** 

th^^^^^^!lZ^ en fiT*** mce * ^ an Invitation under Article 14 ore referred to in 

tHs report as odginaUy filed and are not annexed to this report since they do not contain amendments (Rules 70,16 and 70 27) 
M y replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Ride 66.2(a) (li) with regard to novelty, Inventive step or Industrial applicability; 



citations and explanations supporting such statement 

1. STATEMENT 

Novelty (N) Claims 35-38.4041 .43-46.48-54 YES 

Claims 1-34,39.42,47 NO 

Inventive Step (IS) Claims 44-43 Y ES 

Claims 1-43.46-54 NO 

Industrial Applicability (IA) Claims 1-54 YES 

Claims NONB NO 



2. CITATIONS AND EXPLANATIONS 
Please See Continuation Sheet 
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S^ 1 :^?^^™^^ is 

February 1999. 

Per independent claims 1-34 and 46, WILF ct al. identically discloses and claims all claimed steps. Claims 1-35 of the *218 
^^ etal.pm^ are identical ^ patent/ publication is kieno^ to claim 

43 of the present application. Therefore, the claims had been fully disclosed by the WHf et al. '218 before Applicant's priority dale. 
^ the claims are identical, Le. , as a one-to-one correspondence, it is unnecessary to -copy/ paste" the entire contents of the claims 
identically disclosed m die present opinion. 

Claims 1-2^5, and 52-53 lack novelty under PCT article 33(2) as being anticipated by EGBNDORF , WO 97/03410 Al, published 30 
January 15197. 

Per moependent claim 1 , EGENDORF discloses a method of performing a commercial transaction, wherein a customer uses 
a customer computer station (4. 1-FIG. l)thai U (mnected to a network (3) to establish a coi^ with a vendor application (6 1) 
that runs on a server that b connected to me network, the method comprising the steps of (all of FIG. 1); 

establ ishing a connection from the customer computer station to the vendor application via a network services 
provider (step 12, FIG. 2; "Internet access providers*-page 3, line 15) ; 

initiating a transaction with the vendor application (step 13-FIG. 2); 
-yxxtr r\. recdvin8, by n^ 0 * servfce provider, customer identity information from the. customer cmnputer station (step 

transferring customs from a third 

I>artytobUL..tbebfflmgacc^ 

providing traiisaction authorization to the vendor application (Provider 2 can then send verifying information to one 
or both the customer and the vendor-page 14, lines 17-20); and 

providing a product associated with the transaction (•shipment of goods*-page 10, line 7) 
Per dependent claim 2, BK5ENDORF further discloses : " 

extracting by the transaction service, the customer identity information from the network service provider ("Mentiryinii 
information relating to the customer'-page 14, lines 2-4) and 

^ wherein the method further includes the step of associating, by the transaction service, the customer .identity, 
mformatfon with a financial account ('bill the transaction amount to the billing accounr-col. 6, lines 1-3) 
Per dependent claim 5, EGENDORF further discloses: 
exttactfaig, by the transaction service, customer identity information associated with an IP address from the network service 
provider ( Provider can extract the information from the exchange of information taking place between the customer and the vendor 
through the e^mpmentof providers-page 14, lines 11-17; *may include identifying information relating to the customer, such as the 
customers Internet address w -page 14, lines 2-4); and 
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associating, by the transaction service, the customer identity information with a financial account ("bin the transaction to the 
baling accounts-page 16, lines 1-3). 

Per dependent claim 52; EGENDORF demonstrates claimed "tangible good" (element 15-FIG. 4). 

Per dependent claim 53; EGENDORF further discloses claimed obtaining an address (element 14-FIG. 2). 



Claims 10-19, 42 lack novelty under PCT article 33(2) as being anticipated by MELEN et al. WO 97/29584 Al, published 14 August 
199V. 

Per Independent claim 10, MELEN et al. demonstrates a method of performing a coinmercial transaction, wherein a customer 
uses d customer's computer station that is connected to, a network (ll)t o establish a connection with a vendor application (SI.., S2), 
that runs on a server that is connected to the network (12), the memod comprising g the steps of (all of FIG. 1): 

establishing a connection from the customer computer station to 
the vendor application viva network se lines 2-7); 

initiating a transaction with the vendor application ("makes a purchase "-page 7, Hoe 9); 
^ establishing a connection from the customer computer station to a transaction server ("Both the device location C and die 
given Internet address I are informed to the intelligent networks-page 6, lines 18-23; see entirety of page 6, lines 12 to line 24), 
obtaining identity information for the customer (page 4, line 31 to page 5 line 2) 

detennining whether the customer is authorized to conduct the transaction (" die exchange 4 identifies whether the A 
subscriber's number is included in the number space having access to the B numbers w -page 9, lines 4-14); . 

providing transaction authorization to the vendor application ("In other cases the access is prevented or blocked 
page 6, line 3; A's subscriber's access to the MAN net ... is restricted"-page 12, lines 21-26; "If the user is allowed access in the 
MAN-net, the PROXY server 8 send information about this through the signaling network*-page 11, lines 14-18); 

providing a product associated with the transaction; and recording details related the transaction (page 7, lines 13-23).. 
Independent claim 11; MELEN et al. further discloses: obtaining step includes the step of extracting, by the transaction 
server, the identity mlbnnatwn from the network 

network to the Intelligent network ... for use by me billing programs-page 4, line 31 to page 5, line 2). and wherem me determining 
step includes thestep of associating, by tte transaction server, the identity Information with a financial account (fcfem.-oa$B 4. line 31 
to page 5, line 2)7 

Per dependent claim 12; MELEN et al. comprises caller ID information (SCP has record of me users A number"-page 10 
lines 10-11). 

Per dependent claim 13; MELEN et al. discloses obtaining step comprises the steps of extracting, by the transaction server, 
identity information associated With an IP address from the network service provider; and associating, by the transaction server the 
identity info t^ormatkm with a financial account (page 11, line 32 to page 12, line 7). 

Per dependent claim 14, MELEN et al. obtains the true IP address (page 9, lines 30-36) in the event of a PROXY 8 (FIG 1) 

Per independent claim 15; MELEN et al. discloses: 

establishing a plurality of vendor accounts with the •network service provide {inherent SI, S2...-FIG. 2; "The server can 
transmit the information abow tte purc^ SCP for use by the billing program... "agreement with the 

teie-operatDr"-page 5, lines 19-21))n - 

commencing a transaction between one of the aistomers and one of the vendors via the network service provider ("chargeable 
service... obtainable from the certain IP address-page 7, lines 1-1 1): 

obtaining identity information for the one customer (page 7, lines 5-11); 

detennining whether one of the customer accounts (-telephone bilT-page 4, lines 31-33), Is associated with the one customer 
providing transaction authorization to the one vendor (page 7, line 13-24); 

debiting a customer account mat is associated with the one customer (page 7, lines 13-22), and 
crediting a vendor account that is associated with the one vendor (agreement with the tele-operator"-page 5, lines 19-21) 
Per dependent claim 16; MELEN et al. discloses extracting claimed data from the service provider (page 7 lines 1-11) 
Per dependent claim 17, MELEN et al. discloses caller id information (page 7, lines 4-9). 

Per dependent claim 18, MELEN et al. obtains information from the network provider regarding limitation (page 7, lines 1-11; 
page 1, lines 32-34). 

Per dependent claim 19, MELEN et al. discloses obtaining users IP information in the case of a proxy 8-FIG. 2. 

Claim 39 lacks novelty under PCT article 33(2) as being anticipated by NIEMINEN et al, EP 924,630 Al, published 23 June 1999. 

Per independent claim 39, NIEMINEN et al. discloses a method for filtering access to a service provided by a service provider 
to subscribers of at least one ISP, the method comprising the steps of: 

said service provider maintaining a list of IP addresses assigned to said at least one ISP (Inherent in ISPHColumn 5, lines 35-40); and 
when a user attempts to access said service through a computer having an IP address, said service enabling access if said IP address 
appears in said list (-access restrictk»s w -abstract; •authenticating the clients right to receive the requested resources-column 3 lines 
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S^^Jv^^!^ ""^ ^ 3111010 ^ 28 ^ ROSENBL1T, M. "Secure Software DismTmtion". IEEE, 

tree Of NO MS '94. 

foJl ^ ing ^^ de P endem 47 i RDSBNBUT discloses a method of payment for a software product, the method comprising the 

invoking a payment process during InstaliahOT by a user of sa^ 
connectable to a network; and ^ 8 

waw iSSrliTJ? f * ^ I »« ,W * r "^P^ aid ****** P"*»s ("No software activation 

Vf]Aast lk **^J p * s * 494; "vendor-iwge 494), wherein said payment process comprises the following steps: 

establishing a connection from said customer computer station to a transaction service via a network service provider 

rcc*^. ^ network servte 
digital signature n -page 496); and ^ 
sending, by said transaction service, authorization to said customer computer station ("software keys'-page 494). 

°** 47 ^^l!^^ 3 ^ 33 ^ M ^ antfa * attrf by CHENG et aL. EP 811,942 A2, published 10 December 1997. 
^ Per toaependcnt claim 47, CHENG et al. method of payment for a software prwmct, me memod comprise 

^^fr™**** apayment process during installation by a user* 

coiinectabte to a network "dectronk payment by the user to me software vendor'-nage 3. lines 49-51): and completing said 

^^ y if*^ «id payment pnxess CMhMNm* wiS^payment 

process compnses the following steps: 
establish^ 

( semce provuier* -abstract); * e 

receiving, by said network service provider, customer identity information from said customer computer station 
( information identifying the client computers and the software products stored thcreon"-abstract); and 



sending, by said transaction service, authorization to said customer computer station ("Authentication of the user 
only registered users obtain software updsaes%abstract). 

2?" t*:^™ 4 ?* 46 ^^^cstepuiiderPCTarti^ 
Ai, puonsnea Su January 1997. 

Per d^endaa claims 3-4 , B1GENDOR1' farther disclose: wherein tfaeHwtoiner idetmty imtanatim 
itofficawn information (inherent in -phone MIT-page 5. lines 10-19; •modem over a network to the providers equipmem"-page 2, 

Bis noted (he Automatic Number Identification (AW) does not appear to be claimed. In the interest of "compact 
fT^T 1 : " noted that MELEN et al . taught automatically Unking a caller line identification with on oo4ineo^ctton (page 9 
line 13 to page 10. lb** page 12. line. 17-23; page 14, lines 1-10; page 17. lines 9-17; page 16. line 12 to page ITltefl 
. /^^H^.l^v! 0 , 8 Person Havb « 0nUM, y ad" I» H» Ait. Le., WOSIW. « the time of the invention to 

^tt^^°/ ME ^ in ^^ btmStra> ***** tevd of Mcurity of EGENDORF. by provZJT 
additional information mat would have been difficult to spoof. ^ 

Per dependent claim 54, claimed password was implicit in the EGENDORF since using a password to log on to an ISP was 
ubiqii^.^ SeretL 
nave been obvious to Ptf<^ a 

prevent security breached in EGENDORF and in order to educe fraud t^xu-momerro 
^ ^^^^ * EGENDORF fails to discloses: the method further comm 
^^^ ai L H1 Y Fo ™^ For ' ***** However, On^ial Notice is takm that it was n^ 
^^^r^* " I**!** IS.*? 88 ^ m «>™*** *<x* 9 It would have been obvious to at the 

^r^^fT ?^^S^^ kn0Wn tedmiqiie m EGENDORF holder to imptemem and otherwise efficiently obtaining 
me Internet address of EGENDORF from the transactional urfbrmatian as suggested by EGENDORF (col 5 lines 30-35) 

^^T^t^ 7 l^J ; EGENDORF tails to disclose obtaining the IP address from a background service. However. 
Note" is h^ 

backfpound. It would have been obvious to PHOSTTA at the time of the invention to obtain an IP address in the background bv 
requesting a dire* c^^ 

proxy servers that shielded IP information, and thus expand the customer base of EGENDORF. 

Per dependent claim 40, the sum total of these claim limitations ainounts to matching a customer in a database without 
necessarily having 100* of the informatkm exactly perfect This is a notoriously well-known technique, because human beings were 

^^T^l^ b b ^ mm8 CUStomcr ^ h wuld tove been obWous 10 PHOS ™ * the time of the invention to 

rmfl a oest match ofa customer, rather man an exact match, to allow for slight amounts of variations in customer inputted data, and 
thus m order to mate the system tolerant of slight variations in human inputted data, and thus to significantly reduce Aefflcelihood of 
multiple entries for the same individual customer in the transaction databases of the vendors of EGENDORF 
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Per dependent claim 46, "Official Notice" is hereby talm that h was notoriously weU-lo^ 

l^^^T ^J^T^ "^^of^invouta, to credit the account of EOENDORF incase of anomSto 
order to satisfy the customer and user of EGENDORF. ^ 

*. «~ J^L depen ^ Dt chta 5 f ,1,was known tousea passwort to authenticate a user. It would have been obvious to PffOSm at 
jbetuneoflbe uiventkm to employ a password in EGENDORF in order to increase the security of die authentication system of 



^V*** ™!^ J 2S, Bnder PCT aride 33<3) as being obvious over EGENDORF , WO 97/03410 Al. published 30 January 
1997; in view of BLUMBNEAL, WO 98/10349, published 12 March 1998 . puousnen au January 

Per dependent claim 9; EGENDORF lacks an explicit recitation of obtaining IP information by downbadinK an anolicatkm 
obtain an IP address of a specific usertabstiact . page 12. line 8 to page 17, line 27 and nafie 31 lines 9-34) would haw Wn 

tlZ^IL^t? S^^.^"^ ff SddreSS ffven by the ISP of BLUMNEAU and dms in otWprovMe 
enhanced £ecmTty(a3adoubledKck of the imoniatkmm^ Pn> "° 

^Jata 41, ljcks mveative step under PCTarti^ WO 97/29384 Al, published 14 August 

k^^LSr ^ i f^ aeXMfyVabcL ^ b8n «^»ywelHiiownte C lmique,l^ 
^?^tl^/ ar ^ nS to ^^«^°"«toa. It would have been obvious to WOSra at the time of the inveX nT 

^1°^* *" ^J^T rf i» h«nian inputted data, and thus to significantly reduce the Uktfhood of 

nmltmte entries for ftesanielndividiial customer m 

J^. 35 "* I *^S^? P U,lder ""^ 84 obviou » NlEMjJIENetal. BP 924.630 M.publlAed 23 June 
^Per independent claim 35, NJEMINEN et al. discloses method for obtaining an IP address of a comtnter having a browser 

instructing said browser to open a connection to one of said other services ("delivertog tne re 
to the contem ser^-columo 2. lines 5-7); and obtaining said IP address from said Connection {^S^S^^T 
*ereooree ^ .ubsequently downloading the resource from the content server to the dta'-cdZa^taM- atu^wto 
ulend* me cliem anentpts to identify the client by Idemifying his terminal means. This can belS? me ZLL Mi Sdfll 

I^rXr^Z 5 '^^- ^"j llen ^ ca ^ m °f die IP address from the connection to a setverofttt^han toeproxyfeT 
suggested only (I.e., not explicit) in the recited teaching of NIEMINEN et al. ™ 

tratisaaiimsrMessaffs betotea compute* are divided into multiple packm of dam with to 

m die content server of NTBMBNetal. in order to properly routo to TCP1P packets of NffiMINBNesal wwwmoaam ^ a * ! f 

Per iiidependent claim 35. NIEMINEN et al. discloses: a method for obtaining an IP address of a computer bavins a 
£n^d^^^ 

instructing said browser to open a connection to <meoT said other Itosts services ("ddiveri^ 
Suf ™ S ^ er ^r n , 2, J iMS S? rL*^ * *om said <^(JS^£ *" 
1^1^ ^T' and 1 , Subs£<Iuently ""owntoading the resource from the content server to the cBem"H»lunm27unes 1-7- "tSB 

nS^^l^t^ * ^J^** * Uemi ^ in 8 1* Tltismbetioneifthe connection is 
mmated from a known source'-column 5. lines 25-37). The identification of the IP address from the connection to a seiverother than 
dte proxy is suggested onfy (i.e., not expHaf) in the recited teaching of NIEMINEN et al o 0 "**"* to a server other than 

^ ra *°^fk®' raaZBBRG, on the other hand, explicitly demonstrates that it was known to obtain the IP address from IP 
S™*^ 8 to^computenare divided into multiple packets of data with the sending and receiving IP address as part 

sreo^^^ 

th^o^ 
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Pffi m »£!!S ^ ^ ^ wlW^ to download web browsers, ft would have been obvious to 

PHOSTTA at (he time of the invention to download (he bn»wser of HBIZBBRG in older to distribute it. 



aato 40 * m °? iv8 PCT artUe »0> * over EG^Olff , WO 97/03410 Al, pubBshed 30 

Per d«nd«t ^S^iS^5 , 'i*J DGOT 5 ? *• 08 5 > 7M ' 6S * PnMfebed 19 May 1998. 
^^^Z dependent clata 40 ECTNDORF, lacks an explicit recitation of matching a plurality of information to determine if a 
S^tn.T 0 ^- ?? 0Ugh \ b ta 5 Ued - roGUESetal..ontl 1 eomertod?e1mlW t ty dLor^^LngSJ of 
ufcmifers ta atransactop (e.g.. column 6, lines liW5)witb a database (-request aumarization'-step 182-FIOWto aTov % 

"^icalrigmfWce^g. uo») b faberem iu toLhing. k wouMtevebw Tc*S£ Si « 

£er^>^ 

Claim 41 'j™**^ under PCT article 33(3) as being obvious over hi view of MELEN et aL WO 97/29584 Al 
»_ 14 AB8US< 1W7 ! * view of HUGUES et aL, US 5,754,«3 A, published 19 May im 

. .J* *ta 41MBLEN lacks an explicit recitation of matching a plurality « CSon todeteZe if a transaction 

bap^ aM^ fti, ^ 

.ZKImi?? * T 15 j5 wim a datal * ,c <^qw« authorization'-dep 182-FIG. 5B) to approve a transaction The 



with a database m its approval process in order to insure dot the buyer was indeed who he claimed to ^^^^^^ ■RjonuOKr 

Claim beta invatlve sender PCT article 33(3) as befog obvious over WTLF et al., WO 99/C8218 Al, published 18 
tw ^_ u_f e ^? aryI999 - <* HUGUES et aL, US 5,754^55 A, published 19 May 1998. 
Per < lepemlemcW42^wnj'etal.lack8anexpU^reca^ lf . 
S^TTE^A""^ "UG"ES e, al., on the other hand. expllitrV SSnSg a^nXof 
hta^m^attton (eg. column 6, lines 1^45) with a database ("request authorteutar^tep 18^FwS aWot a 

^KuHT^ 

said enJI!^™iS?!l!MS^ "J^V P redetenninea period of time after installation by a user of said software product on 
^P^^^^^S^^ — ^ - «— wherein 

MmWire lacks receiving the identity information via the ISP. 
MELEN a al, an tbe other hand, deraonstnites obt^^ lhw*iftj?i ™<r»n 

^£1^?!^^ "I mCre ^ t0 MnbeB and serves available by tbe biUing meth^of MELEN et al. 

^^hv^J^^^T^f^ ""^ inf °™ a *» <"» said c^er c^putersnutoTanT 
SHidnw. by said transaction service, authorization to said customer computer station 
Ptfindqpe^claim49.dihisgivena M 
„„. P^fdepen^ claim 30-51, .t was taown to prom^ 

n^ftie^ 

Per independent claims 4+45. the enure «t of clataed steps mai/nh^ 

Per Independent claim 1-34 and 36; PAYNE a al. demonstrates a generic network sales system (abstract) This Is 
aimulauve to the references explicitly applied to these claims above. ' ^ostracy. mists 

demo—^^^?^ 01 ^ 0118 " VeriP «*andPor*lTo Mi « ^ted Payment and BiDing" 
T^^^^II^^ Pr0 ,. pa r en, ,"? keS » EPS in order to allow ISPs to deliver more products and services 
This rcferenat w ammlativ c mrhcart explicitly applied m Una - a tm T _ 
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